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Executive Summary 
This Preliminary Assessment (PA) report summarizes the investigation conducted to evaluate the potential for 
munitions and explosives of concern (MEC), including unexploded ordnance (UXO), discarded military munitions 
(DMM), and munitions constituents (MC), to be present at UXO 0002 (UXO 2) as a result of munitions loading 
operations conducted at the piers.  UXO 2 is a Munitions Response Site (MRS) that includes areas located along 
and beneath the Munitions Loading Pier Complex at Naval Weapons Station (NWS) Earle, located in Monmouth 
County, New Jersey, where historical munitions loading and unloading activities may have resulted in the 
presence of MEC in the Sandy Hook Bay. The Department of Defense has established the Military Munitions 
Response Program under the Defense Environmental Restoration (ER) Program to address MEC. The United States 
Department of the Navy (Navy), United States Environmental Protection Agency (USEPA), and New Jersey 
Department of Environmental Protection (NJDEP) guidance for conducting and documenting this PA was followed 
and adjusted, where appropriate, to address the aspects of MEC and MC potentially present at UXO 2. 

NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles south of New York City. The 
station consists of two areas, the 10,160-acre Mainside area, located inland, and the 706-acre Waterfront Area, 
which includes the NWS Earle Munitions Loading Pier. The Navy commissioned the Mainside and Waterfront 
areas of the facility in 1943 as the Naval Ammunition Depot (NAD) Earle. The Base was originally utilized as a joint 
Army and Navy transshipment depot that allowed the movement of munitions from east coast production 
facilities to the military forces engaged in Europe during World War II (WWII) (Navy, 2004). NAD Earle continued 
to develop after WWII, keeping pace with the changing needs of the Navy. In 1974, the facility’s name was 
officially changed to NWS Earle (Navy, 2011). Presently, NWS Earle’s mission is to receive, store, segregate, and 
issue ordnance for all Carrier and Expeditionary Strike Groups of the United States Atlantic Fleet (Navy, 2004).  

Onsite and offsite sources were researched to determine the potential for munitions to have been dropped or 
mishandled during munitions loading operations.  Based on the findings of the PA, the potential exists for MEC to 
be present at UXO 2 as a result of historical loading operations and the explosion of the United States Ship (USS) 
Solar. It is recommended that a Site Inspection (SI) be performed for the inactive portions of UXO 2 (Pier 1 and 
Pier 2 area) to further evaluate the potential presence or absence of MEC at the site. The SI is intended to 
supplement the PA and is not intended to be a full assessment of nature and extent of any release of MEC at the 
site.  The SI will determine the need for an MC evaluation at the site. Because active MRSs and ranges are not 
evaluated by the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), it is 
recommended that SI activities for Piers 3A and 4, which are currently active, not be performed until all munitions 
loading operations in these areas have ceased.    
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SECTION 1 

Introduction 
This Preliminary Assessment (PA) was conducted to evaluate the potential for munitions and explosives of 
concern (MEC), including unexploded ordnance (UXO), discarded military munitions (DMM), and munitions 
constituents (MC), to be present at UXO 0002 (UXO 2), located along and beneath the Munitions Loading Pier 
Complex at Naval Weapons Station (NWS) Earle, located in Sandy Hook Bay along the shore of Monmouth County, 
New Jersey, as a result of munitions loading operations conducted at the piers.  For the purposes of this PA, UXO 2 
is defined as the Munitions Loading Pier Complex where munitions handling and loading operations were 
historically performed. This PA report has been prepared under the Naval Facilities Engineering Command 
(NAVFAC) Mid-Atlantic Division, Comprehensive Long-term Environmental Action—Navy (CLEAN), Contract 
N62470-11-D-8012, Contract Task Order WE06. The PA has been prepared for the NWS Earle Environmental 
Restoration (ER) Project Team, which consists of representatives from NAVFAC Mid-Atlantic, the United States 
Environmental Protection Agency (USEPA) Region II, and the New Jersey Department of Environmental Protection 
(NJDEP). 

The work performed in association with this PA was completed as part of the Department of the Navy’s (Navy’s) 
ER Program.  As a result of past military activities, MEC may exist on property owned by the Navy.  This PA was 
performed in accordance with Sections 104 and 121 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), the Superfund Amendments and Reauthorization Act (SARA), Executive 
Order 12580, and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 

This PA is organized into the following sections: 

Section 1—Introduction 
Section 2—Summary of Data Collected and Review of Information 
Section 3—Site Description, Operational History, and Waste Characteristics  
Section 4—Pathway and Hazard Assessment 
Section 5—Conclusions and Recommendations 
Section 6—References 

A summary of documents reviewed, source information, Munitions Response Site Prioritization Protocol (MRSPP) 
scoring worksheets, and a Tier 1 Sediment Transport Study are provided as supplemental information in 
Appendixes A, B, C, and D, respectively.  

1.1 Purpose 
The purpose of this PA is to collect information related to the UXO 2 Munitions Loading Pier Complex located in 
Sandy Hook Bay (Figures 1-1 and 1-2) and to identify whether there is potential for MEC or MC to be present at 
the site as a result of past munitions loading operations conducted at the piers. This PA report summarizes the 
findings of the desktop review (consisting of archives searches, interviews, and a site visit) performed to collect 
data for the PA. It also presents an updated conceptual site model (CSM), which was previously submitted in the 
PA Work Plan.  The CSM has been updated based upon the findings of the desktop review.  It will assist the 
Project Team in planning, interpreting data, and communicating throughout additional investigations and will help 
to draw logical conclusions about UXO 2. The CSM is considered a “living” document and will be refined during 
any future investigations.  

The general objectives of this PA were to: 

 Eliminate from further consideration those areas that pose no threat to public health or the environment 

 Identify areas requiring further investigation prior to arriving at decisions on the need (or lack of need) for 
munitions response actions 
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 Determine whether there is a need for an accelerated remedial action or removal action due to an imminent 
threat to human health or the environment 

 Evaluate available site data to prioritize or sequence with other sites for further action  

1.2 Preliminary Assessment Approach 
CERCLA guidance, which was prepared for sites potentially contaminated with hazardous substances, describes 
the PA as a limited-scope investigation, based upon existing and available data, performed to evaluate whether 
there is a potential for a release of hazardous substances. While this PA generally follows CERCLA guidance, 
certain elements, such as development of the MRSPP worksheets, assessment of exposure pathways, and 
development of the CSM, have been tailored to address the unique explosives-safety aspects of MEC.  

Data collection activities, including onsite research (NWS Earle information repositories and a visual survey [site 
visit] of the Munitions Loading Pier Complex) and offsite research (internet sources, the National Archives and 
Records Administration [NARA], public libraries, and local libraries) were conducted as part of the PA.  
Additionally, two interviews were conducted to obtain operation descriptions and details regarding activities 
performed at UXO 2. The findings are compiled in this PA report and will be used for evaluating and determining 
the appropriate path forward (if any) to address safety, human health, and the environment.  

The PA was conducted in accordance with USEPA, New Jersey Administrative Code, and Navy guidance, including 
the following documents: 

 Guidance for Performing PAs Under CERCLA (USEPA, 1991) 

 Handbook on the Management of Munitions Response Actions (USEPA, 2005) 

 New Jersey Administrative Code 7.26 E, Technical Requirements for Site Remediation (NJDEP, 2011)  

 Navy ER Program Manual (Navy, 2006a).  

In addition, the development of the CSM was performed using the Final United States Army Corps of Engineers 
Conceptual Site Model Guidance Development of Integrated Conceptual Site Models for Environmental Ordnance 
and Explosives Sites (USACE, 2003).  

The approach for conducting the PA and the development of the PA Report is documented in the Final Preliminary 
Action Work Plan Munitions Loading Pier, Naval Weapons Station Earle, Sandy Hook Bay, Monmouth County, New 
Jersey (CH2M HILL, 2011), which was reviewed and approved by the Project Team. 
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SECTION 2 

Summary of Data Collected and Review of 
Information 
2.1 Summary of Data Collected 
Data were collected from file sources, historical records reviews, and site-specific in-house files. During the 
desktop review, local and federal guidelines pertaining to document duplication and removal were followed. Local 
archive and desktop data sources included the internet, previous investigation reports, local libraries, 
newspapers, and NWS Earle Facilities Operations records. National archive desktop data sources included the 
National Archives Center in College Park, Maryland.  A summary of information reviewed and information sources 
is provided as Appendix A. 

As detailed in the PA Work Plan (CH2M HILL, 2011), the following data sources were gathered and reviewed 
during the desktop review: 

 Maps and aerial photographs 

 Environmental, cultural, and historical conditions 

 Environmental surveys, studies, or assessments, including: 

 Physical investigations  

 Chemical sample results 

 Results from previous surface clearances and maintenance, geophysical surveys, and sampling programs 

 Identification of potential pathways and receptors 

 Munitions-related operations records detailing: 

 Munitions handling and storage procedures 

 Types of munitions handled 

 Dates and durations of munitions-related operations 

 Reports of MEC being discovered 

 Real estate records 

 Environmental cleanup records 

 Newspaper articles  

 Ordnance inventory records 

 Explosives Safety Submissions (ESSs) 

 Geographic information system (GIS) data 

 Base Master Plan  

 Explosive ordnance disposal (EOD) reports and reports of accidental encounters with MEC 

 Records that did not provide relevant information that were also listed in the PA Work Plan (for example, real 
estate records) 

 Property reuse and transfer plans (such as zoning plans and deeds) 
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Copies of all pertinent data were kept and filed as allowed. A summary of documents reviewed (Appendix A) was 
generated and included the following information: 

 Employee name 

 Facility and activity 

 Date and time collected 

 Data source 

 Document title 

 Nature of document or file 

 Notes 

All documentation collected was scanned (if hard copy) and uploaded to the local secure server and to the 
specified file folder. Electronic copies of all files are provided on compact disc (CD) as Appendix B. Hard copies will 
be kept in the project files located in CH2M HILL’s Virginia Beach office. If copies of data were not permitted or 
could not be obtained, a transcribed summary of the data was generated and filed. 

2.2 Review of Information 
The PA process involved reviewing information associated with munitions-related activities at UXO 2. A brief 
summary of the information obtained from each source reviewed is provided as follows.  Appendix A contains a 
list of documents reviewed, and Appendix B contains full electronic copies of files collected during the desktop 
review.  

2.2.1 Site Visit 
In September 2011, a site visit was conducted consisting of a tour of the accessible portions of the Munitions 
Loading Pier Complex (Piers 2, 3, and 4). Photographs could not be obtained during the site visit; however, field 
notes and observations from the visit were captured in the September 2011 Kick-off Meeting Minutes 
(Appendix B). The current physical condition of the Munitions Loading Pier Complex was captured in the notes, as 
was the status of loading operations at each pier, pier use, and conditions in and around the Complex. 

Observations from the September 2011 site visit are summarized as follows:  

 Pier 1 and the original trestle are abandoned. Access is blocked by physical barriers. Pilings are wooden. 

 Pier 2 has walkways along the end of the pier; access is allowed along the pier. The pier contains railroad 
tracks for rail cars to provide munitions for loading and unloading. Pilings are wooden. 

 Pier 3 is new; it has concrete pilings and the facilities seem upgraded compared to Pier 2. Pier 3 also contains 
railroad tracks for rail cars to provide munitions for loading and unloading. Lighting runs along the center of 
the pier. An observation tower is present at the end of the pier. 

 Pier 4 has concrete pilings. The pier contains railroad tracks for cargo loading and unloading. Lighting runs 
along the center of the pier. Railroad cars were present on the pier (placarded as inert) during the site visit. 

 Buoys are located adjacent to the outer piers (Pier 2 and Pier 4) to mark the maintenance dredge areas 
surrounding the piers. 

2.2.2 Interviews 
Interviews were conducted with two current NWS Earle personnel capable of providing pertinent information 
about the Munitions Loading Pier Complex.  The information was also used to validate and verify data collected 
during the desktop review. Personnel interviewed were referred by base personnel and solicited through 
approved base resources. Names of potential interviewees were provided to the Navy Technical Representative 
for approval before any interviews were conducted. No contact was made with potential interviewees until the 
proper approval was received.  
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Information from the interviews suggests that MEC has not been released during recent loading activities and 
routine dredging activities have likely removed MEC that may have been present within the sediments adjacent to 
the piers.  However, MEC may be present at UXO 2 beneath the piers and in the vicinity of the area where the 
United States Ship (USS) Solar exploded in 1946. Interview records are included in Appendix B. 

2.2.2.1. Mr. John Mahoney Interview 
Mr. John Mahoney’s tenure at NWS Earle began approximately 30 years ago. Currently, Mr. Mahoney serves as 
the Base Public Works Officer.  Information collected during this interview consisted of details regarding the 
historical use and maintenance of the piers (including dredging operations and demolition and construction of the 
piers), information about the USS Solar explosion, and potential contacts for gathering information about 
munitions handling and dredging operations at the pier complex. Mr. Mahoney indicated that he believes if 
munitions are present at the site, they are most likely present in the areas under the piers and around Pier 1 (the 
location of the USS Solar explosion). The areas surrounding the piers have been dredged and are currently 
maintained. Based upon Mr. Mahoney’s knowledge of current munitions handling procedures, if there are any 
munitions items in the sediments around the site they are likely not from recent activities, because current 
loading operations are much stricter than historical operations. 

2.2.2.2. Mr. Nick Cuzzolino Interview 
Mr. Nick Cuzzolino’s tenure at NWS Earle began in the late 1970s. Currently, Mr. Cuzzolino serves as the Base 
Ordnance Superintendent. Information collected during this interview consisted of munitions inventory 
procedures, railroad cars and ship unloading and loading operations, types of ships loaded at the piers, changes in 
military branch management of the piers, dredging operations associated with Pier 3, information about the USS 
Solar explosion, and NWS Earle explosive handling capabilities.  Mr. Cuzzolino stated that current procedures 
require EOD notification if munitions are dropped from the pier, and an effort would be made by EOD for 
immediate retrieval. Mr. Cuzzolino stated that, to his knowledge, no munitions should be remaining in the 
sediments surrounding the Pier Complex.  He is aware of DMM being removed during the Pier 3 project, but 
because of routine dredging, he does not believe anything else would remain around the piers.  Mr. Cuzzolino also 
noted that based on current loading procedures outlined in Ordnance Pamphlet (OP) 5 (NAVSEA, 2011), inventory 
accuracy (checks and balances between outgoing and receiving inventories), and safety procedures (such as cargo 
netting between the crane and the ship), nothing has been lost during current loading activities.  However, the 
primary mission of the facility is supplying munitions to the Fleet.  It was implied that during times of conflict 
(such as the Vietnam War and World War II [WWII]), when demands for munitions handling at the piers were 
highest, activity was such that there is uncertainty regarding the utilization of safety features (such as nets). 

2.2.3 Internet Search 
Throughout the records review, CH2M HILL personnel conducted internet searches.   Middletown Township 
census data (for 2010), historical and current National Oceanic and Atmospheric Administration (NOAA) 
navigational maps, Federal Emergency Management Agency (FEMA) flood maps, climate information, online 
newspaper articles, the NJDEP website, and Naval Installation Restoration Information Solution (NIRIS) were 
reviewed during internet searches. The census data were used to determine the population density surrounding 
UXO 2 and to complete MRSPP worksheets (included as Appendix C).  Historical and current navigational maps 
from the NOAA website were reviewed to determine restricted access areas, as well as current and historical 
water depths in the vicinity of the Munitions Loading Pier Complex. Historical base documents were retrieved 
from the NWS Earle NIRIS repository (Five-Year Reviews, Initial Assessment Study [IAS], and Base Master Plans) to 
gather background information about the facility and additional information pertaining to the NWS Earle ER 
Program. FEMA flood maps and additional online sources were used to understand hydrologic conditions of the 
site. 
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2.2.4 Data Repositories 
2.2.4.1. Historical Archives 
CH2M HILL personnel conducted a review of archival records at the NARA center in College Park, Maryland. 
Records relevant to the Bureau of Ordnance, images of loading activities and the USS Solar, WWII war diaries, and 
historical real estate information were obtained and reviewed.  It should be noted the majority of post-WWII 
records are not currently organized or available for public research at NARA.  Therefore, there were a limited 
number of available records that were relevant to the Munitions Loading Pier Complex historical activities after 
WWII.   

2.2.4.2. Installation Data Repositories  
Environmental and remedial action documents and real estate records were obtained from NWS Earle data 
repositories. Construction details, sediment data, documents relating to the early history of NWS Earle, cultural 
resources documents, and sounding and dredging records obtained from the NWS Earle Environmental and Public 
Works Offices were used to assist in determining the timeline of usage, historical activities performed, and 
existing conditions for each of the different pier areas. A summary of the facility’s early history (1943 to 1945), 
information about personnel who worked at the facility and the munitions loading piers, the development and 
construction of the Base and Munitions Loading Pier Complex, the types and amounts of munitions handled, 
incidents near the piers, newspaper clippings, and other information relevant to this PA were identified in the 
Naval Ammunition Depot (NAD) Earle Early History document (Benshimol, 1945). Environmental documents 
provided additional information related to the Munitions Loading Pier Complex history and historical aerial 
photographs depicting the progression of the pier construction. The aerial photographs provided a visual timeline 
of the Munitions Loading Pier Complex, including the degradation and alterations of the trestles and individual 
piers. 

2.2.4.3. Non-Installation Data Repositories 
During the records review, documents were obtained from non-installation data repositories.  Newspaper articles 
and books containing photographs relevant to the Munitions Loading Pier Complex were obtained from the 
Tinton Falls Library, Monmouth County Library (Oceanport), and the Brookdale Community College Library.  
Newspaper articles contained information regarding the economic and cultural impacts of NWS Earle and the 
Munitions Loading Pier Complex on surrounding communities.  A number of the articles also pertained to 
accounts of the USS Solar explosion in 1946.  Photographs obtained from the Tinton Falls Library were used to 
develop a visual timeline of usage of the Munitions Loading Pier Complex. 

Records were provided from the Naval Ordnance Safety and Security Activity (NOSSA) library and consisted of 
EOD incident reports and case studies relating to Sandy Hook Bay.  Additionally, a newspaper article about the 
USS Solar explosion and an explosive incident summary of the event were reviewed.  

2.2.5 Geographic Information System and Spatial Data 
The Commander Navy Region Mid-Atlantic (CNRMA) GeoReadiness Center provided historical imagery in July 
2011, and updated imagery has been obtained from the New Jersey Office of Information Technology, Office of 
GISs in Trenton, New Jersey.  Online imagery resources and various maps, photographs, and drawings identified 
during other areas of the desktop review were also utilized in the development of figures and the CSM.  The 
information derived from these data sets was used to determine the periods of munitions loading operations and 
the construction history of the piers.   

Images and drawings collected were uploaded and verified by GIS professionals for spatial correctness. No 
corrections or adjustments to spatial data were necessary during this PA. 
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SECTION 3 

Site Description, Operational History, and Waste 
Characteristics 
3.1 Facility Description 
NWS Earle is located in Monmouth County, New Jersey, approximately 47 miles south of New York City 
(Figure 1-1). The station consists of two areas, the 10,160-acre Main Base (Mainside area), located inland, and the 
706-acre Waterfront area, which includes the NWS Earle Munitions Loading Pier Complex (Figure 3-1). 

As early as 1940, both the Army and the Navy perceived a need for an ammunition transshipment depot in the 
New York area, and each formed an independent committee to look into the matter. According to historian Ernest 
J. Benshimol,  

“By 1943 the need had become urgent. The [onset] of war had vastly increased [the] shipments 
of explosives, the bulk of the loading falling upon Caven Point [New Jersey], which, because of its 
proximity to thickly populated areas . . . and military facilities, was considered an extreme 
hazard.” (Benshimol, 1945) 

The requirements for a transshipment depot were a large storage area located well away from densely populated 
areas but in close proximity to New York City and major railroad lines, good deep-water berths with ocean access, 
and the ability for munitions-laden ships to avoid the busy waters of the East River, Hudson River, and Long Island 
Sound. The Sandy Hook Bay area proved to best meet two of the three criteria (access to deep-water berth and 
surrounding property was mostly undeveloped land); however, access to a major railroad was limited to the 
Waterfront area (Benshimol, 1945).  An aerial survey conducted by the Navy of inland Monmouth County 
revealed a large wooded, swampy tract about 12 miles southwest of the bay, from which “a railroad could be laid 
in an almost direct line” to the waterfront (Cultural Resources, 2009). The construction of NAD Earle was 
approved by the Navy in June 1943.  

In an agreement between the Department of War and the Navy, the establishment of NAD Earle became a 
collaborative venture; the Army contributed over $19.5 million for the expansion and improvement of the depot 
and Waterfront areas in 1944, while the Navy built and operated the entire station (Cultural Resources, 2009). 
The Navy commissioned the Mainside and Waterfront areas of the facility in 1943 as the NAD Earle. The Base was 
originally utilized as a joint Army and Navy transshipment depot that allowed the movement of munitions from 
east coast production facilities to the military forces engaged in Europe during WWII (Navy, 2004). Munitions 
loading operations at the Munitions Loading Pier Complex occurred 24-hours-a-day from the commissioning of 
NAD Earle until August 20, 1945, when a 40-hour work week was inaugurated. During this time of constant 
production, all hands were required to perform loading activities, including yeomen and cooks in some cases.  In 
late 1945, the Training Department instituted and carried through a course in ammunition handling for the 
loading and unloading of ammunition ships (Benshimol, 1945). 

Some notable incidents related to the Munitions Loading Pier Complex reported by the NAD Earle Early History 
document (Benshimol, 1945) and other sources consisted of the following: 

 A hurricane caused major damage to the pier in September 1944. 

 A truck collision with a locomotive on the pier caused the truck to be pushed into the Sandy Hook Bay in 
October 1944. 

 A fuze explosion aboard the Liberty Ship Steamship (SS) William Thornton injured 3 men in November 1944. 

 Considerable damage to the piers was caused by the poor handling of ships in December 1944. 

 A bus caught fire and burned on the pier in December 1944. 
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 A motor ship caught fire in Sandy Hook Bay and nearly missed the pier area in early 1945. 

 An ammunition barge was hit by the propeller of a ship and dumped several tons of its cargo into the bay in 
early 1945 (location not specified). 

 The USS Solar exploded at Pier 1 in 1946. 

NAD Earle continued to develop after WWII, keeping pace with the changing needs of the Navy. Some of the 
major mission changes and adjustments are provided as follows:  

 Prior to the 1950s, the station’s primary mission was to receive, sort, store, and issue ordnance and, 
secondarily, to repair and assemble ordnance.   

 In 1950, NAD Earle’s mission expanded to include the activities of the Naval Ordnance Materials Handling 
Laboratory.  

 From 1953 to 1962, NAD Earle’s mission was expanded to accommodate the storage of missiles, and the 
overall workload increased due to the deactivation of multiple NADs across the county. 

 In 1959, NAD Earle was assigned the functions of a limited storage site for special weapons. 

 In 1962, NAD Earle operated two 10-hour shifts in support of ships during the increased tensions of the naval 
blockade of Cuba. Personnel from all departments, including Supply and Public Works, joined in ordnance 
operations.  

 In the mid- to late-1960s, activity at NAD Earle increased due to the increased American presence in Vietnam. 
In August 1967, all six berths at Piers 2 and 3 were simultaneously occupied for the first time since 1952. 

 In 1974, the facility’s name was officially changed to NWS Earle, which also expanded the base’s mission to 
serve as the homeport for the USS Nitro.  

 By 1980, two additional ammunition ships from Service Squadron Two, USS Suribachi and USS Butte, were 
also homeported at NWS Earle (Navy, 2011). 

 Toward the end of the 1980s, the Navy embarked on a major expansion program, including a fourth pier and 
500 additional housing units, to support the homeporting of two ammunition and oiler ships, the USS Detroit 
and USS Seattle (Cultural Resources, 2009). 

Presently, NWS Earle’s mission is to receive, store, segregate, and issue ordnance for all Carrier and Expeditionary 
Strike Groups of the United States Atlantic Fleet. An estimated 1,600 people either work or live at NWS Earle 
(Navy, 2004). 

The Mainside area is located approximately 10 miles inland from the Atlantic Ocean, in Colts Neck, Howell, and 
Wall Townships and Tinton Falls Borough. The surrounding area includes agricultural land, vacant land, and low-
density housing. The Mainside area consists of a large, undeveloped portion of land associated with ordnance 
operations, production, and storage; this portion of the Base is encumbered by explosives safety quantity distance 
(ESQD) arcs that restrict use and development. Other land use in the Mainside area consists of residences, offices, 
workshops, warehouses, recreational space, open space, and undeveloped land.  

The Waterfront area, which is approximately 10 miles north of the Mainside area (Figure 1-1), is located in 

Middletown Township; the pier complex is within the Monmouth County Bayshore Region1.The Bayshore is 
situated on the Raritan Bay and the Atlantic Ocean and is in close proximity to New York City and several New 
Jersey attractions. The Monmouth County Bayshore Region is characterized by traditional downtowns, and dense 
residential neighborhoods.   

                                                            
1 The Monmouth County Bayshore Region consists of the following communities: Aberdeen, Atlantic Highlands, Hazlet, Highlands, 
Keansburg, Keyport, Matawan, Middletown Township (including Middletown, Belford, Leonardo, Navesink, and Port Monmouth), and 
Union Beach, as well as Sandy Hook, part of the Gateway National Recreation Area (Figure 1-2). 
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The NWS Earle Munitions Loading Pier Complex extends into Sandy Hook Bay from the Waterfront area 
(Figure 3-1). Sandy Hook and Raritan Bays are utilized for recreational, military, and commercial activities. Several 
marinas and military bases are located within the Monmouth County Bayshore Region, and several maintained 
dredged channels are located throughout the bay for commercial, military, and recreational uses. 

Normandy Road, which is a government-owned military highway, is used for transporting munitions and other 
military materials between the Mainside and Waterfront areas. The road has seven crossings to facilitate east-
west passage by the civilian population. Munitions and other supplies pass from the Mainside area along the 
railroad and Normandy Road to the Waterfront area to reach the ships located at the NWS Earle Munitions 
Loading Pier. 

3.1.1 Facility Physiography and Climate 
The Waterfront area of NWS Earle lies on the southern coast of Sandy Hook Bay on New Jersey's Atlantic 
Shoreline, in an area known as the Monmouth County Bayshore Region (Figure 3-2). The Bayshore Region lies 
within the Atlantic Coastal Plain Physiographic Province in Monmouth County, New Jersey. The Waterfront area 
consists primarily of tidal marsh and swamp with areas (consisting of fill material) averaging approximately 10 feet 
above mean sea level (msl). Land use at the Waterfront area includes residences, office buildings, recreational 
areas, open space, and undeveloped land (Navy, 2008).  

The Waterfront area of NWS Earle is located in a coastal climate zone that is influenced by both continental 
climate and the moderating effects of the Atlantic Ocean. The area generally experiences warm summers, with 
temperatures averaging 74 degrees Fahrenheit (°F) in July, and moderate winters, with an average temperature of 
31°F in January. Spring month temperatures are typically lower, and fall and summer month temperatures are 
higher along the coastline than inland areas due to moderating ocean temperatures (Navy, 2004). Winter wind 
direction is typically northwest, and summer winds generally blow from the southwest or from the east as sea 
breezes. Most storms occur between April and October and are characterized by heavy rain and strong winds. 

The annual maximum average temperature for Monmouth County, New Jersey, is 63°F, and the annual minimum 
average temperature is 43°F. The area receives an average annual precipitation of 40.00 inches. 

3.1.2 Surface Water Hydrology  
Raritan Bay and Sandy Hook Bay form a large embayment measuring 9 by 12 miles (109 square miles), with a 
surface area of about 69,188 acres. The inshore portion of the bays within this habitat complex has a total area of 
33,500 acres. The Raritan and Sandy Hook Bays receive surface water inflow and suspended sediment loads from 
the Raritan River, the Shrewsbury and Navesink Rivers (Figure 1-1), and numerous smaller tributaries, as well as 
indirect inflow from the Hudson River through Lower New York Bay and the Passaic and Hackensack Rivers via 
Newark Bay and the Arthur Kill. Extensive tidal mud and sand flats are present on the west side of Sandy Hook; 
these mud flats extend approximately 0.25 mile from the mean low water (MLW) line (USFWS, 1997; USACE, 
1999). 

Raritan Bay-Sandy Hook Bay is a partially mixed estuarine system. Circulation within the bay is driven by the tides, 
wind, and freshwater inflow. The tides are semi-diurnal, with amplitudes varying as a function of location within 
the bay. In Sandy Hook Bay east of the pier complex, the mean tidal range is 4.6 feet, and the mean spring tidal 
range is 5.6 feet (USACE, 1999). The tides enter and leave the bay in a counter-clockwise direction. High-salinity 
ocean water enters at the flood tide from the Ambrose Channel (the main shipping channel in and out of New 
York and New Jersey Harbor), mixes with the fresh and brackish water, and exits at ebb tide through the Sandy 
Hook Channel (USFWS, 1997).  

Within Sandy Hook Bay, the tidal currents range from 0.2 to 1 foot per second (ft/s), and the prevailing direction is 
northerly, from the Atlantic Highlands toward Sandy Hook (USACE, 1999). Sandy Hook Bay currents are greatest 
near the tip of the Sandy Hook peninsula, and decrease in magnitude toward the New Jersey shoreline.  
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3.1.3 Ecological Settings and Natural Resources 
The ecological setting of the site determines the type of ecological receptors that may be expected to inhabit or 
use the site, if any. This section presents a brief description of the environmental setting of Sandy Hook Bay. 

The NWS Earle Munitions Loading Pier Complex lies in Sandy Hook Bay, approximately 2 miles from shore. The 
Sandy Hook Bay shoreline is characterized by intermittent smaller embayments of Sandy Hook to the east, 
separated by beach, back beach, and primary dune uplands or headlands. To the south, the Bay shoreline is 
characterized by marinas and other developed areas within intermittent salt marsh systems at the mouth of 
various drainages. 

Due to its location in the bay, the NWS Earle Munitions Loading Pier Complex is removed from the terrestrial 
environment and therefore not dominated by terrestrial ecosystem processes. However, the Munitions Loading 
Pier Complex does lie within the region of Sandy Hook Bay that is recognized as a regionally significant estuarine 
habitat for its populations of shellfish and marine, estuarine, and anadromous fish, as well as for its 
concentrations of significant migratory and wintering waterfowl. The Environmental Assessment specifically lists 
vegetation, invertebrate resources, fisheries resources, herpetofauna, avifauna, and mammals that exist in Sandy 
Hook Bay (Navy, 2004). 

3.1.4 Cultural Resources 
From 1989 to 1990, a cultural resources assessment was conducted to identify any eligible listings for the National 
Register of Historic Places. Because NWS Earle was developed during WWII, many potential listings were 
demolished and replaced with magazines, rail barricades and rail lines, paved roads, and other structures (Ecology 
and Environment, Inc., 1990).   

On March 25, 1977, the Alexander Hamilton, a Hudson River Day Line Steamship, was added to the National 
Register of Historic Places. In November 1985, while temporarily berthed at NWS Earle prior to being restored as a 
museum, the Alexander Hamilton sank alongside Pier 1 after catching fire during a storm. The Alexander Hamilton 
is the only official historic landmark found at the Munitions Loading Pier Complex; a sign designates the location 
of the federally protected historic shipwreck on Pier 1. 

Prompted by planned demolition of Piers and Trestles 2 and 3, the Navy and the New Jersey State Historic 
Preservation Office came to a Memorandum of Understanding in 2009 that all buildings and structures located on 
the Munitions Loading Pier that met National Register criteria would be documented with written, graphic, and 
photographic evidence (Cultural Resources, 2009). The documentation was completed for Pier and Trestle 2 and 
Pier and Trestle 3 to fulfill this Memorandum of Understanding. To date, the Navy and the New Jersey State 
Historic Preservation Office have not reached an agreement concerning the specific definition or boundaries of 
the National-Register-eligible architectural resources at NWS Earle. 

3.2 Munitions Loading Pier Complex Background and 
Description 

Ammunition and military supply ships are homeported or resupplied at the NWS Earle Munitions Loading Pier 
Complex. Sandy Hook Bay is located on the north shore of the New Jersey coast, west of the Sandy Hook 
peninsula, and borders the communities of Leonardo and Atlantic Highlands to the east and Belford to the west. 
The Sandy Hook Channel entrance leads to Terminal Channel and the NWS Earle Munitions Loading Pier Complex. 
Terminal Channel, entered from Sandy Hook Channel, approximately 1 mile west-southwest of the northern tip of 
Sandy Hook, leads to a turning basin and three deepwater piers and one shallow water pier of the NWS Earle 
Munitions Loading Pier (Figure 1-1). The current NWS Earle Munitions Loading Pier stretches 2.9 miles into the 
Sandy Hook Bay. Information regarding the history of the NWS Earle Munitions Loading Pier Complex is 
summarized in Table 3-1. 
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TABLE 3-1 
Munitions Loading Piers - Summary of Information 
NWS Earle Munitions Loading Pier Preliminary Assessment 
Middletown Township, New Jersey 

Historic / 
Current 

Pier 
Name 

Year Pier 
Constructed 

Associated 
Trestles 

Historic 
Berthing 

Depth 
(MLW) 

2011 
Berthing 

Depth 
(MLW) 

Historic 
Pier 

Length 
(ft) 

Current 
Pier 

Length 
(ft) Historic Pier Use Current Pier Use 

1 1 1943 1 -- - 18 ft - 12 ft 2,000 2,226 

Munitions/Cargo 
Loading 
Temporary Truck 
Holding Area for 
Ammunition 

Not in Use 

2 2 1944 2 

1A 
and 
the 
Wye 

- 35 ft -  33 ft 
Pier = 695 
Walkway = 
263 

Pier = 695 
Walkway 
= 263 

Army Cargo and 
Munitions Loading 

Not in Use 

3 3A 

Trestle/Pier 3: 
1944 
Trestle/Pier 3A: 
2006 

3A - 35 ft - 45 ft 1,287 945 
Navy Barge Cargo and 
Munitions Loading 

Munitions and 
Cargo Loading 

4 4 1990 4  - 35 ft - 45 ft 945 945 
Munitions/Cargo 
Loading 

Munitions and 
Cargo Loading 

Notes: 

ft - feet 

Presently, the pier complex comprises a 2-mile-long trestle that connects to three finger piers (Piers 2, 3, and 4) 
(Figure 3-1). One mile from the shore, the trestle branches off to the Old Trestle 2 and Pier 1. At the junction of 
Piers 2, 3, and 4, there is a concrete platform that supports a forklift and battery recharging shop and the port 
operations building. This area is known as the “wye.” All of the existing structures, with the exception of Trestle 
3A, Pier 3A, Trestle 4, Pier 4, and the wye, were constructed in the early 1940s. No documentation of munitions 
loading activities occurring along the trestles was identified during this PA; therefore, these areas are not 
discussed in detail in the subsequent sections. 

A review of historical aerial photographs of the Munitions Loading Pier Complex is provided as Figure 3-2. Major 
construction activities conducted at the pier area include: 

 Trestle 1 and Pier 1 constructed (1943) 

 Trestle 2 and Pier 2 and Trestle 3 and Pier 3 constructed (1944) 

 Replacement of rails and tracks along pier complex (1945 to 1949) 

 Pier 1 repair following explosion of USS Solar (1946) 

 Piers 1 and 3 resurfacing (1952) 

 Storm repairs to piers and trestles (1952) 

 Pier Improvements (freshwater and sewage line installation) (1978) 

 Construction of the wye and pier utility improvements (1981)  

 Tug berth construction on east side of Pier 3 (1981) 

 Replacement piling and resurfacing of Piers 2 and 3 (1981) 

 Rehabilitation of fender systems and structural repairs of Piers 2 and 3 (1982) 

 Completion of Trestle 4 and Pier 4 (1990)  

 Repairs to railroad tracks on Trestle 2 (1990) 

 Construction of the “new” main approach (Trestle 1A) (1993)  

 Pier 4 fender improvements (2001) 

 Trestle 3 and Pier 3 demolition (2005) 

 Trestle 3A and Pier 3A construction (2006) 
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The areas around the Munitions Loading Pier and the Terminal Channel are restricted, as defined in the Code of 
Federal Regulations (CFR), Title 33, Paragraph 334.102 (Figure 3-1).  No unauthorized vessels are permitted to 
enter the restricted area at any time, and vessels are only authorized to cross the Terminal Channel when there 
are no Naval vessels transiting the Channel.  In 2003 the Terminal Channel was dredged from the usual -35 feet 
MLW to -45 feet MLW, which has since been maintained. The water depth for the terminal channel and turning 
basin that serve the NWS Earle Munitions Loading Pier is approximately -45 feet MLW (NOAA, 2009). 

3.2.1.1. Pier 1 
The initial pier complex consisted of Trestle 1 and Pier 1 (commonly referred to as the Navy Barge Pier).  The pier 
and trestle were constructed of wooden piles and a concrete surface. Pier 1, constructed in 1943, originally 
measured 2,370 feet in length by 64 feet in width and was connected to Trestle 1; Trestle 1 extended the pier 
approximately 1.4 miles (4,742 feet in length and 34 feet wide) into Sandy Hook Bay. Following completion of the 
initial pier complex, the need for a larger deep-water pier to support the Army and Navy was identified. In 
response, Pier 1 was expanded approximately 250 feet and Trestle 2 and Pier 2 and Trestle 3 and Pier 3 were 
constructed from 1944 to 1945. Trestle 1A (the current 2-mile-long rail and road causeway that leads to Trestles 
2, 3, and 4) was later constructed in 1993 (Figure 3-1). Currently, Pier 1 runs parallel to Trestle 1A and is 
approximately 2,229 linear feet in length and approximately 60 feet in width.  Access to the pier is blocked by a 
physical barrier and the pier is no longer used for munitions loading.  

When completed, the Pier 1 berthing areas were to have been maintained at -18 feet MLW along the east and 
west sides of the Pier for barges and ships with draft of less than 15 feet (Cultural Resources, 2004); however, the 
construction of Old Trestle 2 caused the west side of Pier 1 to fill so that a depth of only -15 feet MLW remained 
as reported in June 1944 (Benshimol, 1945). Based upon historical maps of NWS Earle, the channel leading to 
Pier 1 is believed to have been maintained at -19 feet MLW. The East Section of the Pier had berthing room for 
12 destroyer escorts or smaller vessels, and the West Section had 12 berths for smaller vessels such as Coast 
Guard boats and submarine chasers (Cultural Resources, 2004). Between 1986 and 1990, navigational charts 
indicate maintenance dredging was ceased in the channel approach to Pier 1, and current depths range from 
-11 to -13 feet MLW (NOAA navigational maps: 1957, 1986, 1989, 1990, 2011). In 1991, Pier 1 was noted to be in 
poor condition in the Base Master Plan and was used as a temporary truck holding area for ammunition but no 
longer used for ship berthing. 

On April 30, 1946, an explosion occurred alongside Pier 1 while munitions handling operations were occurring on 
the USS Solar (Photograph 3-1).  The explosion is believed to have been initiated while a crewman was handling a 
7.2-inch hedgehog, an anti-submarine weapon used to supplement depth charges.  The explosion of the USS Solar 
caused at least one railroad car containing hedgehogs to explode on the pier, and another explosion also occurred 
in the forward magazine of the USS Solar. Four other ships receiving or unloading munitions at the pier during the 
time of the explosion were towed into Sandy Hook Bay, and all remaining railroad cars were towed to the 
mainland to avoid further explosions. As described in a May 1, 1946, New York Times article, more than 60 feet of 
the pier was damaged (Photograph 3-2) in the USS Solar explosion. The damaged section of the pier was 
demolished, and the remnants of the USS Solar were towed to the Brooklyn Navy Yard in New York where it was 
stripped of useable equipment then towed out to sea and sunk. 
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PHOTOGRAPH 3-1 
USS Solar Explosion 

PHOTOGRAPH 3-2 
USS Solar Explosion Damage to Pier 1 

  

Source: NWS Earle Base Environmental Files on USS Solar Explosion 

In 1985, the Alexander Hamilton, a privately owned, Hudson River Day Line Steamship, was moved to a temporary 
berth along the east side of Pier 1 to be restored as a museum. Shortly after berthing at NWS Earle, the ship 
caught fire during a storm and sunk along Pier 1.  The ship’s remnants still remain adjacent to Pier 1 and the site is 
listed in the National Register as a federally protected cultural resource. 

3.2.1.2. Pier 2 
Currently, Trestle 1A leads to Trestle and Pier 2 and Berths 2N1 and 2N2 on the west and east sides of the pier 
(Photograph 3-3), respectively. Initially, Old Trestle 2 (2,772 feet long by 34 feet wide) was the transport to Pier 2. 
Constructed in 1944, Pier 2 measures 695 feet in length 
by 90 feet in width and is extended by an 
approximately 260-foot-long walkway (Figure 3-1). 
Berth lengths on Pier 2 are 600 feet. A 500-foot-long 
elevated loading platform is located along each side of 
the pier. Pier deck height is +13 feet MLW, and the 
loading platform height is +18 feet MLW. The berthing 
areas at Pier 2 were reportedly maintained at -35 feet 
MLW. Pier 2 was previously used as the Navy 
Deepwater Pier for cargo and munitions loading 
capable of accommodating two cruisers, destroyers, or 
merchant ships (Navy, 2009).  In 1991, the Base Master 
Plans indicated that Pier 2 was used for general 
berthing of ships and was in inadequate condition. Pier 
2 is no longer used for cargo or munitions loading. 
According to a 2004 Environmental Assessment, Pier 2 
was scheduled for demolition in fiscal year 2007; 
however, due to the unexpected cost increase related 
to Pier 3 reconstruction and dredging, no funding 
remained for the demolition of Pier 2 (Navy, 2004).  
Currently Pier 2 is still accessible but is not in use. 

3.2.1.3. Pier 3 
The original Pier 3 was utilized as the Army Deepwater Pier for ammunition handling and could accommodate up 
to four merchant ships. Although Pier 3 was utilized for Army cargo, all loading and unloading procedures fell 
under the responsibility of the Navy.  It is estimated that NWS Earle ceased work with the Army in the 1960s 
(Cultural Resources, 2009).  In 1991, the Base Master Plan noted Pier 3 to be in substandard condition.  In 2005, 

PHOTOGRAPH 3-3 
Munitions Loading Pier (Trestles and Piers 1, 2, and 3) circa 1950 

 

Source: Cultural Resources, 2004  
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the original Pier 3 was demolished and subsequently replaced with a new pier, now identified as Pier 3A. Pier 3A 
was built within the footprint of the demolished Pier 3 but is approximately 342 feet shorter in length (Figure 3-3). 
Pier 3A is 945 feet long and 161 feet wide. Currently, Trestle 3A leads to Pier 3A; Berths 3A3 and 3A1 (west side) 
and 3A4 and 3A2 (east side) are located along Pier 3A. The pier is configured with a partial double deck system 
providing below-deck utility galleys, loading platforms, and access ramps. The structure has six railroad tracks and 
two vehicle traffic lanes (Navy, 2004). Pier 3 is currently a munitions handling pier within the NWS Earle Munitions 
Loading Pier Complex. A small boat mooring area is located in the southeast end of Trestle 3. Tug boats and yard 
craft are moored in this location. 

During the construction of Pier 3A, munitions were found within the dredge material that was removed as part of 
the construction activities. After inspection of the dredge material by UXO technicians, a total of 34 munitions 
items were identified from within the dredged sediments and were disposed of by the Navy (Tetra Tech NUS Inc., 
2006 and 2008). These items are identified in Section 4. The area dredged during the project included the area 
formerly located beneath Pier 3 and the surrounding berths to deepen the water depth from -35 feet MLW to 
-45 feet MLW. This project was completed in 2007.  

3.2.1.4. Pier 4 
Trestle 4 leads to Pier 4 and Berths 4W and 4E on the west and east sides of the pier (Photograph 3-4), 
respectively. Trestle 4 and Pier 4 were constructed in 1990. Pier 4 measures approximately 945 feet in length and 
the berth length along the pier is 800 feet (Figure 3-1). A 600-foot-long elevated loading platform is located along 
each side of the pier. In 2003, the berthing depth was changed from -35 feet MLW to -45 feet MLW for the water 
in the vicinity of Pier 4.  Pier deck height is +13 feet MLW, and the loading platform height is +18 feet MLW (Navy 
2004). Pier 4 is currently used for munitions and cargo loading activities. 

Trestle 1A was constructed following the construction of Trestle 4 and Pier 4. Additionally, small sections of 
Trestle 1 and Old Trestle 2 were removed to prevent use of these trestles due to deterioration of the structures 
(Figure 3-1). 

Pier 4 is currently used for munitions and cargo loading of ships needing steam, and Pier 3 is used for munitions 
and cargo loading for ships requiring only electricity.  

PHOTOGRAPH 3-4 
Munitions Loading Pier Complex including Pier 4, 2003 

 
Source: http://www.globalsecurity.org/jhtml/jframe.html#http://www.globalsecurity.org/military/facility/images/earle_pier.jpg||| 
accessed 2/02/2012  

http://www.globalsecurity.org/jhtml/jframe.html#http://www.globalsecurity.org/military/facility/images/earle_pier.jpg|||
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3.2.1.5. Previous Investigations 
Previous Investigation reports were identified and reviewed during this desktop review. Relevant documents 
pertaining to historical and ongoing operations at the Munitions Loading Pier are summarized in Table 3-2. 

TABLE 3-2 
Munitions Loading Piers Previous Investigation Reports 
NWS Earle Munitions Loading Pier Complex Preliminary Assessment 
Monmouth County, New Jersey 

Title Date Description 

Early History NAD Earle 
June 1943 to July 1945 
(Benshimol, 1945) 

1945 
Collection of records documenting construction, personnel, base activities, reports, and 
articles on operations at NAD Earle from June 1943 to July 1945 compiled by Ernest J 
Benshimol for the Bureau of Ordnance.  

IAS (Fred C. Hart 
Associates, Inc., 1983) 1982 - 1983 

The IAS was initiated at NWS Earle in 1982. Four of 29 sites evaluated were recommended 
for further analysis. Several of the sites evaluated during the IAS were located within the 
Waterfront area, but the Munitions Loading Pier was not addressed. None of the sites that 
were recommended for further evaluation were located at the Waterfront area. 

Base Master Plan 
(Wallace, Roberts, and 
Todd, 1991) 

1991 

The Base Master Plan was updated in 1991 to provide current information regarding land 
use and facility development, as well as existing conditions at NWS Earle, and presented 
detailed summaries of the Main Base and the Waterfront areas including land use, 
topography, vegetation and wildlife, climate, regulations, and so forth. Recommendations 
and observation include the following: 

1. The existing “truck holding yard,” located on Pier 1, could potentially cause an 
explosion that would prevent access to Piers 2, 3, and 4. 

2. Pier 2 is noted to be in "inadequate condition," and additional berthing space similar 
to that of Pier 4 is recommended. 

Environmental 
Assessment (Navy, 2004) 2003 - 2004 

An Environmental Assessment was conducted in 2004 to evaluate proposed Trestle 2 and 
Piers 2 and 3 demolition, dredging, and reconstruction plans for the National Environmental 
Policy Act (NEPA).  NWS Earle requires four operational berths (two piers) and therefore, 
Pier 3 was scheduled to be replaced and Pier 2 was removed.  Three replacement 
alternatives were evaluated: 

A. Demolish Trestle 2 and Piers 2 and 3 and construct a new trestle and pier within the 
footprint of existing Trestle 3 and Pier 3 

B. Demolish Trestle 2 and Piers 2 and 3 and construct a new trestle and pier east of 
existing Pier 2 

C. No action 

Alternatives A and B included dredging to -45 feet MLW within the new berths and turning 
basin area created by the new pier. Dredge material (based on contaminant concentrations) 
was to be disposed of at the Historic Area Remediation Site (HARS) or upland disposal 
location. 

Historic American 
Engineering Record 
(HAER) Documentation 
Pier Complex (Cultural 
Resources, 2004) 

2004 
Documentation to support the demolition of Trestle 2 and Pier 2 and Trestle 3 and Pier 3 
and associated buildings. Since these structures meet the National Register Criterion, a 
written, graphic, and photographic history of each structure was required to mitigate 
potential adverse issues with the future construction project. 

Final Survey Data Report 
(Battelle, 2005) 2004 - 2005 

To characterize dredged sediment for disposal, subsurface sediment cores were collected 
through (manhole access point) and adjacent to Pier 3 (Figure 3-3). A vibracore was used to 
collect the samples. Twenty-four cores were collected in the berthing area and composited 
to form eight samples. Holocene material was identified in cores from the southeastern 
portion of the pier at -28.9 to -31.9 feet mean lower low water (MLLW). Fifteen cores were 
collected and composited to form five samples. All samples were analyzed for dioxins and 
furans, polychlorinated biphenyls (PCBs), pesticides, semivolatile organic compounds 
(SVOCs), and metals.  2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD), total PCBs, 
benzo(a)anthracene, benzo(b)pyrene, benzo(a)fluoranthene, aluminum, arsenic, beryllium, 
copper, cadmium, and iron were detected at concentrations that exceeded at least one 
screening criterion. Characterization of MC was not a requirement of the sediment 
evaluation for disposal of the dredged material. 
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TABLE 3-2 
Munitions Loading Piers Previous Investigation Reports 
NWS Earle Munitions Loading Pier Complex Preliminary Assessment 
Monmouth County, New Jersey 

Title Date Description 

ESS (Navy, 2006b) 2006 

Based on the discovery of DMM2 in dredge materials from the July 2005 demolition and 
dredging project conducted at Pier 3, NOSSA required the remaining material be surveyed 
for additional DMM and an ESS was generated. Two options were presented for emptying 
and surveying approximately 15,000 cubic yards of material that was stored on four 
partially filled scows.  Option 1 proposed that the survey would occur on the abandoned 
Trestle 2, and Option 2 proposed conducting the survey at a water site on a barge located 
southeast of Pier 1. Both options required a Ready Service Locker (RSL) be located onsite to 
store DMM and indicated that all DMM would be transferred to NWS Earle EOD for storage 
and/or treatment based on NWS Earle EOD procedures. Option 1 was the preferred 
alternative listed in the ESS. ESQD arcs and hazardous fragment distances (HFDs) were 
developed based on the 40-millimeter (mm) projectiles found during offloading operations 
and with the possibility of discovering 5-inch projectiles based on the previous discovery of 
the 5-inch/54 powder can.  No land use controls or restrictions were required for the pier 
area. 

DMM Support Summary 
Report (Tetra Tech NUS, 
Inc., 2006) 

2006 

In 2006, after DMM was discovered in dredged sediments from the Pier 3 area, a survey 
was conducted via a team of UXO-qualified staff for the remaining sediments.  Dredged 
sediments were placed atop Trestle 2, where UXO teams performed a visual survey for MEC 
and material potentially presenting an explosive hazard (MPPEH).  Items encountered 
during the surveys included MK II 40-mm projectiles, MK II 20-mm projectiles, MK II 20-mm 
cartridge cases, MK30 5-inch High Capacity (HC), an MK 76 practice bomb, MK III A2 
grenade, 20-mm fully loaded drum magazine, MK 36 5-inch projectile, MK 9 Mod 0 3-inch 
cartridge casing, and an MK 6 pistol drum magazine.  In total, 28 DMM items were 
identified.  Surveyed sediment was placed on barges for offsite disposal.  

Public Health 
Assessment (ATSDR, 
2006) 

2006 

A Public Health Assessment was conducted by the Agency for Toxic Substances and Disease 
Registry (ATSDR) in 2006 to evaluate potential past, current, and future human health risks 
at NWS Earle. Installation Restoration Program (IRP) sites were evaluated and no completed 
exposure pathways were identified during the assessment; however, exposure to 
potentially contaminated surface waters and sediments migrating offsite in the 1990s was 
unable to be evaluated due to insufficient information.  Several sites located at the 
Waterfront area of the base were included in the assessment, but the Munitions Loading 
Pier was not evaluated. 

EOD Incident Report 
(NWS Earle EOD, 2008)  2008 

On June 10, 2008, a commercial diver discovered three 20-mm gun rounds while recovering 
equipment that had been dropped from a Coast Guard cutter. Sandy Hook Coast Guard 
contacted EOD, which retrieved the WWII-era 20-mm gun rounds and transported them to 
a magazine for storage. The exact location of the recovery of the DMM was not included in 
the report. Therefore, it is unknown if the MEC is associated with operations from the NWS 
Earle Munitions Loading Pier Complex. 

DMM Support Summary 
Report – Phase II (Tetra 
Tech NUS, Inc, 2008) 

2008 

Summary of additional construction support activities performed during the completion of 
the Pier 3 construction.  Dredged material was visually screened by UXO technicians as 
previously conducted in 2006.  An additional five DMM items were identified.  These items 
consisted of a MKII MOD 1 4-inch cartridge case, two MK4 20mm cartridge cases, a MK6 
MOD 2 depth charge pistol, and a 40mm cartridge case (MK and MOD indeterminable). 

HAER Documentation 
NWS Earle Mainside and 
Waterfront Areas 
(Cultural Resources, 
2009) 

2009 

Documentation to support the demolition of several buildings within the Waterfront and 
Mainside portions of NWS Earle. Since these structures meet the National Register 
Criterion, a written, graphic, and photographic history of each structure was required to 
mitigate potential adverse issues with the future construction project. 

EOD Incident Report 
(NWS Earle EOD, 2010) 2010 

On March 14, 2010, a United States Park Ranger notified EOD that a projectile had washed 
up on the shoreline. When EOD arrived they noted that the 8-inch projectile was covered in 
heavy sea growth and the fuzing was unidentifiable; however, it was also noted that the 
projectile had scored rotating bands to indicate that it had been fired. EOD determined the 
item was safe to be pulled inland for disposal. All personnel were evacuated and the item 
was disposed of onsite. The exact location of the recovery was not included in the report. 
Therefore, it is unknown if the MEC is associated with operations from the NWS Earle 
Munitions Loading Pier Complex. 

 

                                                            
2 Military munitions that have been abandoned without proper disposal or removed from storage in a military magazine or other storage 
area for the purpose of disposal. The term does not include UXO, military munitions that are being held for future use or planned disposal, 
or military munitions that have been properly disposed of consistent with applicable environmental laws and regulations 10 United States 
Code (U.S.C.) 2710 (e)(2). 
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Figure 3-3
Pier 3 Sediment Sampling Locations (2004)
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SECTION 4 

Pathway and Hazard Assessment 
This section presents the CSM, discusses potential MEC and explosive hazards, identifies potential MCs, presents 
the population summary, and summarizes the development of MRSPP worksheets (Appendix C).  

4.1 Conceptual Site Model 
The profile development and pathway analysis was conducted in the PA Work Plan (CH2M HILL, 2011). Changes 
have occurred to the profiles for UXO 2 presented in the Work Plan based upon information obtained during the 
PA. Physical characteristics of the site have been revised in the CSM as shown on Figure 4-1. 

4.1.1 Facility Profile 
Detailed descriptions of NWS Earle and UXO 2 are provided in Section 3.  

4.1.2 Physical Profile 
UXO 2 is located in Sandy Hook Bay, Monmouth County, New Jersey. Historically, the depth was -35 feet MLW 
within the channel and turning basin (adjacent to Piers 2, 3, and 4) and -18 feet MLW adjacent to Pier 1. However, 
a recent survey (September 2009) indicated the areas within the turning basin to be as deep as -45 feet MLW. The 
piers are connected to the shore by a trestle that extends nearly 2 miles across the mud flats from the Waterfront 
area of NWS Earle. The pier stretches 2.2 miles into the Sandy Hook Bay and comprises 2.9 miles of pier and 
trestle.  

NWS Earle maintains a restricted area surrounding UXO 2, as defined by 33 CFR 334.102. The restricted zone was 
originally established by the United States Coast Guard and was later expanded by the United States Army Corps 
of Engineers (USACE) (Navy, 2004).  This zone is a large rectangular area that encompasses the piers and trestles 
from the shoreline to a point approximately 2,250 meters from the seaward end of the piers (Figure 4-1). Buoys 
identify the restricted area, and the zone is marked on nautical charts (Navy, 2004). The following restrictions are 
enforced at the Pier Complex, as detailed in 33 CFR 334.102: 

 No persons, unauthorized vessels, or other unauthorized craft may enter the restricted area at any time  

 Vessels are authorized to cross the Terminal Channel provided that there are no Naval vessels transiting the 
Channel  

4.1.3 Release Profile  
UXO 2 includes areas located along and beneath the Munitions Loading Pier Complex, where historical munitions 
loading and unloading activities may have resulted in the presence of MEC (primarily DMM) in the Sandy Hook 
Bay.   

The exact number and type of MEC that may have been released were unable to be obtained during the PA; 
however, an incomplete list of items identified in historical loading reports and items discovered during Pier 3 
reconstruction dredging was compiled and is provided in Section 4.1.3.1. Based on a Tier 1 sediment evaluation of 
the Sandy Hook Bay (Appendix D), migration of intact munitions due to general underwater currents, tide, and 
flooding is unlikely. Therefore, the probable location for items that may have been dropped at UXO 2 is believed 
to remain localized to the pier areas as long as they remain undisturbed. However, the hydrodynamic 
environment in the Raritan-Sandy Hook Bay is complex and variable, and the Tier 1 evaluation should be 
considered an initial, simplified assessment of the site conditions.  The possibility may also exist for whole or 
partial munitions to have been dispersed outside of the UXO 2 boundary from the explosion of the USS Solar.  The 
maximum fragmentation distance for a 7.2-inch hedgehog (filled with torpex), the item that initiated the USS 
Solar explosion, is approximately 1,960 feet. The possibility also exists for physical processes such as dredging, 
construction activities, and other investigations to have caused the movement or relocation of MEC. While 
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recreational uses (fishing, boating, and diving) are not permitted in the NWS Earle Restriction Zone, the possibility 
may exist for future trespassers (fishermen or divers) to be exposed to MEC (entangled in fishing nets and gear or 
interaction while diving) if site use changes and the restricted area is no longer enforced.  Although future use is 
not anticipated to change, this potential exposure pathway cannot be eliminated at this point.   

4.1.3.1. Potential Munitions Presence 
Most documentation, records, and other material reviewed during the desktop review indicate that a wide variety 
of munitions and munitions-related material was shipped to and from and/or handled at NWS Earle. During 
interviews, it was indicated that most types of munitions used by the Fleet have been loaded or handled at the 
NWS Earle facility.  However, based upon records identified in the desktop review, the following list of munitions 
items potentially shipped to and from NWS Earle during and after the WW II-era was compiled: 

 Electric squib leads 

 Heavy gun ammunition (3-inch, 5-inch, and 6-inch) 

 Training rounds 

 Depth charges (MK-8 and MK-14) 

 Torpedo bodies (MK-46) 

 General purpose bombs (variety of pounds) 

 Underwater mines (MK-52, MK-55, MK-56, and MK-57) 

 Small caliber (22-, 3-, 45-, and 20-) munition detonators 

 Fuzes 

 Primers (for 40-mm rounds) 

 Signal flares 

 Smoke drums 

 Small arms pyrotechnics 

 Smokeless powder 

 Small projectiles 

 Bangalore torpedoes and hedgehog rockets 

 Rocket motors and bodies 

 Smoke pots and generators 

 Dynamite caps 

Items identified during the 2005 and 2006 dredging in the Pier 3 area included: 

 20-mm Anti-Aircraft (high explosive [HE]) ammo rounds 

 40-mm Anti-Aircraft (HE) ammo rounds 

 Practice bombs 

 Grenades 

 Fully loaded 20mm drum magazine  

 MK 30 5-inch practice round  

 MK 36 5-inch projectile 

 5 inch/54 powder can (partially emptied) 

NWS Earle has been in use as a munitions facility since December 1943. Any type of conventional ordnance that 
was in the United States inventory during and after WWII may have been shipped to and from NWS Earle.  
Additionally, there is documentation that NWS Earle also stored, transported, and loaded chemical warfare 
material (Brankowitz, 1987). However, the documentation indicated that there have been no incidents related to 
chemical warfare material at NWS Earle and none of the items recovered during the 2005 and 2006 dredging 
identified any chemical warfare munitions.  Therefore, current evidence indicates that there has not been a 
release of chemical warfare material and it is not discussed further in this document. 
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In June 2008, a commercial diver working for the Sandy Hook Coast Guard discovered WWII-era 20-mm gun 
rounds, and an EOD report was filed after the items were safely transported to a magazine for storage and 
destruction during training activities. In March 2010, a projectile (24 inches long and 8 inches in diameter) was 
identified on the shore.  EOD was able to dispose of the item onsite and a report was later filed. The exact 
location of the corroded 20-mm rounds and the projectile were not identified in the EOD reports. It is likely that 
the Sandy Hook Coast Guard identified the 20-mm gun rounds on the coast of Sandy Hook, indicating that DMM 
may be present outside of the Munitions Loading Pier Complex restricted area. It should be noted that additional 
MEC release areas unrelated to NWS Earle may exist outside of the UXO 2 boundary area, including the former 
Fort Hancock, located on Sandy Hook, that was utilized by the Army as a proving ground, firing range, 
ammunition storage area, an anti-aircraft defense site, and a Nike missile site, where a munitions response action 
has already been required. 

4.1.3.2. Munitions Constituents 
According to the USEPA Handbook, the progression of explosives in the United States advanced quickly following 
the first commercial production of nitroglycerine and smokeless powders. The significant time periods in the 
development of explosives by the United States, as defined by the USEPA (2005) and relevant to NWS Earle, are as 
follows: 

 Early Development: Black powder was the earliest known explosive mixture discovered, consisting of 
potassium nitrate, sulfur, and powdered charcoal or coal. Black powder was the universal explosive and was 
used as a propellant for guns.  

 Developments in the Nineteenth Century: Nitrocellulose was developed in 1838 and used as a propellant and 
as an explosive, leading to the creation of dynamite. By 1909, a new stabilizer, explosive powder, 
trinitrotoluene (TNT) 11, and “Explosive D,” were standardized in the United States as the preferred explosive 
materials for projectile manufacturing. 

 World War I (WWI): Lead azide was introduced as an initiator and TNT substitutes (amatol), containing 
mixtures of TNT, ammonium nitrate, and in some cases aluminum, were utilized by all the warring nations. 
Tetryl was introduced as a booster explosive for projectile charges. 

 The Decades between the Two World Wars: Additional TNT substitutes and mixtures, such as the use of lead 
azide, were developed as military explosives. More powerful and castable explosives were developed, as well 
as flashless propellant. 

 WWII: TNT was produced and used on an enormous scale during WWII. Rocket propellants, special-purpose 
binary explosives, plastic explosives, and shape charges were developed during this time.  

 Modern Era: Research has been directed into the optimization of explosive mixtures for special applications 
and for identifying and solving safety problems. Developments in explosives have increased the efficiency of 
demolition practices and heat-resistant compositions for conventional missile warheads and for the 
conventional implosion devices used in nuclear weapons. 

The possible types of MC that may be present at UXO 2 are currently unknown. Site-specific MC should be 
evaluated based upon the location and type of MEC that is confirmed to be present at UXO 2.  Any potential MC 
associated with the Pier 3 reconstruction project has likely been removed during dredging operations.   

4.1.4 Land Use and Exposure Profile 
Currently, Piers 3A and 4 are active munitions loading piers. Piers 1 and 2 are no longer active for any loading or 
unloading operations, although munitions were historically handled at these piers. Access to the NWS Earle 
Munitions Loading Pier Complex is controlled by NWS Earle Security from the Waterfront area.  While a physical 
barrier does not exist to prevent access to the pier area by boat, the NWS Earle restricted zone is enforced by the 
Navy and limits accessibility to the site (Figure 3-1). During the site visit, it was noted that the Navy has a patrol 
boat in the water to enforce the restricted area 24-hours-a-day. The potential future land use for the Munitions 
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Loading Pier Complex is assumed to remain unchanged. The active piers will continue to be utilized for loading 
operations, and the inactive piers will likely remain inactive.   

Potential future human receptors may include Navy personnel (such as EOD divers) and construction workers 
(possibly involved in piling maintenance, dredging, or upgrading or demolishing portions of the piers). Future 
trespassers (such as fishermen and recreational divers) within the restricted area will also be considered potential 
human receptors. Although ecological receptors do not typically engage in activities that result in direct exposure 
to MEC, the release of MC through degradation and corrosion of underwater munitions or accidental detonations 
or munitions response actions, such as blow-in-place operations, may affect ecological receptors.  

4.1.5 Ecological Profile 
A detailed description of ecological setting at UXO 2 is provided in Section 3.1.3.  

4.2 Pathway Analysis 
Potential source-receptor interactions are defined in this section to identify the potential for exposure to the 
possibility of MEC at UXO 2. The following three key components are to be considered during pathway analysis: 

4.2.1 Source 
The source of the potential MEC was previously defined as the munitions items that may have been dropped into 
Sandy Hook Bay or mishandled during loading activities associated with UXO 2. MEC may also have been released 
as a result of the USS Solar explosion at Pier 1 in 1946.  As previously discussed, the exact location, quantity, and 
depth of items potentially released are currently unknown. It is anticipated that munitions that may have been 
dropped from the various piers and were not recovered by EOD or during dredging activities are either on the 
surface of the seafloor or are partially or completely buried in the sediment. 

4.2.2 Receptors 
Potential receptors are identified in the previous sections. Reasonably anticipated human receptors include 
construction workers, Navy EOD divers, and trespassers (such as fishermen and divers). Ecological receptors near 
the NWS Earle Munitions Loading Pier include aquatic vegetation (wetlands), benthic organisms, estuarine and 
marine fish, and wildlife.  

4.2.3 Interaction 
Source-receptor interaction at UXO 2 could occur through the following activities: 

 Construction workers encountering MEC during pier maintenance, piling repairs, demolition, or during future 
construction activities in or around the piers (such as digging or dredging) 

 Fishermen contacting MEC while fishing, trolling, or conducting similar activities or by munitions items 
becoming entangled in fishing nets or gear 

 Recreational divers encountering MEC during swimming and diving  

 Site workers encountering MEC during investigations, sampling activities, ecological studies, or emergency 
responses 

 Ecological receptors exposed to MC released from deteriorated MEC items 

 Ecological receptors exposed to MC and other dangers during the detonation of MEC  

Access of human receptors to the locations of the potential MEC is limited both by the depth of the water near 
the pier areas and turning basin, where the water depth can reach up to -45 feet MLW, and the enforcement of 
the restricted zone surrounding the NWS Earle Munitions Loading Pier (Navy, 2004). Ecological receptors such as 
fish and other aquatic species have unrestricted access to potential MC through direct contact (sediment and 
water) of lower trophic-level species (such as benthic and aquatic organisms). Wildlife may be exposed to these 
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constituents through ingestion of chemicals that have accumulated in prey, ingestion of surface water, and 
incidental ingestion of sediment while foraging or grooming.  

4.3 Population Summary 
The Munitions Loading Pier was constructed to minimize potential explosive hazards to surrounding communities. 
The Waterfront area of NWS Earle is located in Leonardo, Atlantic Highlands, Belford, Port Monmouth, and North 
Middletown, which are all towns within Middletown Township, New Jersey (Figure 1-2). Middletown Township 
encompasses approximately 60 square miles within Monmouth County.  According to the 2010 United States 
Census, Middletown Township had a population of 66,522 and a population density of 1,120.8 persons per square 
mile.  

Administrative buildings, logistics and recreation buildings, and other buildings on or associated with the piers are 
located within the Waterfront area. Commercial properties and residences surround the Waterfront area. 

4.4 Munitions Response Site Prioritization Protocol  
MRSPP was established by the Department of Defense in 2005 to assign priority for response actions at Munitions 
Response Sites (MRSs) known or suspected to contain MEC.  The protocol takes into account site conditions 
(including the physical conditions of the site and the types of MEC that may be present) to calculate a munitions 
hazard ranking score where “1” represents the highest hazard and “8” represents the lowest hazard. MRSPP 
tables and associated scores for UXO 2 are found in Appendix C of this report. Tables 1 through 29 were 
completed to the maximum extent possible with the information compiled during the PA. The tables take into 
consideration such site conditions as the population density, location, type of MEC and/or MC present (or 
potential for presence), and several other factors are ranked to prioritize the site.  

Based upon the MRSPP scoring system and the site conditions at UXO 2, the overall MRS Priority Rating calculated 
for UXO 2 is a hazard ranking score of 3. The explosive hazard evaluation (EHE) module scored a total of 87 points, 
which is equivalent to an overall module score of 3 (B). Specifics regarding the utilization of chemical munitions 
were not identified during the PA; therefore, the chemical hazard evaluation (CHE) module could not be 
completed and did not change the overall prioritization score. The human and ecological health risks associated 
with MC could not be assessed as part of the human health evaluation (HHE) module because of the lack of MC 
sampling information of the current site conditions. This section of the MRSPP may be further completed based 
upon any additional site investigation and sampling activities. 
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SECTION 5 

Conclusions and Recommendations 
UXO 2 has been utilized since WWII. Pier 1 and Pier 2 are no longer actively used for loading and unloading 
activities, although munitions were historically handled at these piers. Piers 3A and 4 are the active munitions 
loading areas.  No documentation of munitions loading activities occurring along the trestles was identified during 
the PA. 

Pier 1 was the first active pier constructed at NWS Earle in 1943 and was used for munitions loading activities for 
more than 50 years.  Both the eastern and western sides of Pier 1 were used for munitions loading.  Based upon a 
comparison of historical design documents and dredging reports and current NOAA navigational maps, the area 
adjacent to Pier 1 has been overlain by as much as 6 to 7 feet of sediment from the original operational depth 
(-18 feet MLW).  A federally protected wreck (the Alexander Hamilton) is also located along the southeastern 
portion of Pier 1.  The explosion of the USS Solar in 1946 may have caused munitions to be dispersed throughout 
(and potentially beyond) the Pier 1 area of UXO 2, resulting in the potential presence of MEC. The distance to 
which munitions may have been thrown from the pier as a result of the explosion is unknown; however, it is likely 
that many of the items would remain near the point of the explosion. Additionally, Pier 1 was utilized during times 
of increased productivity when Fleet demands required loading operations be performed 24-hours-a-day. These 
increased demands may have resulted in mishandling and dropping of munitions at UXO 2. Items identified during 
the Pier 3 reconstruction activities also suggest that MEC (primarily DMM) may be present in the immediate 
vicinity of Pier 1, based on their similar historical uses. Pier 1 is no longer active, is in poor condition, and portions 
of the connecting trestles have been removed to limit access.  Therefore, the Pier 1 portion of UXO 2 (Figure 5-1) 
is recommended for a Site Inspection (SI) to further evaluate the potential presence or absence of MEC.  In 
accordance with CERCLA guidance, if the presence of MEC is confirmed during the SI, a Remedial Investigation (RI) 
may be required to define the extent of MEC. Additionally, the RI may result in a reevaluation of the UXO 2 
boundary. 

Pier 2 was constructed at NWS Earle in 1944.  It is estimated that the eastern and western sides of Pier 2 were 
used for munitions loading activities for more than 65 years. A comparison of historical design documents and 
dredging reports to current NOAA navigational maps indicates the area adjacent to Pier 2 has been overlain by as 
much as 2 to 3 feet of sediment from the original operational depth (-35 feet MLW).  Pier 2 was used at some 
capacity throughout multiple wars (WW II, Korean, Vietnam, Cold War, and so forth) to supply the Fleet with 
ammunition.  Similar to Pier 1, Pier 2 was historically operated 24-hours-a-day during peak demand periods, 
which may have resulted in munitions being dropped or mishandled in the vicinity of Pier 2.  Limited information 
is known about the walkway area located at the end of Pier 2.  Aerial photographs indicate the walkway was 
constructed between 1981 and 1990 and was used for the mooring of ships. Based on its light storage usage, it is 
unlikely that munitions loading operations occurred in this area. Items identified during the Pier 3 reconstruction 
activities also suggest that MEC may be present in the vicinity of Pier 2, based on their similar historical uses.  
Pier 2 is no longer active and plans were developed in 2005 to demolish the pier. Therefore, the Pier 2 portion of 
UXO 2 (Figure 5-1) is recommended for an SI to further evaluate the potential presence or absence of MEC.  In 
accordance with CERCLA guidance, if the presence of MEC is confirmed during the SI, a RI may be required to 
define the extent of MEC. Additionally, the RI may result in a reevaluation of the UXO 2 boundary. 

Pier 3 was constructed at NWS Earle in 1944, and it is estimated that the eastern and western sides of Pier 3 were 
used for munitions loading activities for more than 65 years. Pier 3 was used at some capacity throughout 
multiple wars (WW II, Korean, Vietnam, Cold War, and so forth) to supply the Fleet with ammunition. As with 
Pier 1 and Pier 2, Pier 3 was operated 24-hours-a-day during peak demand periods.  Recently, Pier 3 was 
demolished and Pier 3A was reconstructed. During this reconstruction project, 34 MEC (specifically DMM) items 
were recovered from the pier dredge spoils beneath and around the former pier footprint and berthing areas. 
MEC items recovered during this operation were reportedly utilized during the WWII timeframe, indicating 
munitions were mishandled at Pier 3. During construction, the berthing areas along Pier 3A were deepened from 
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-35 feet MLW to a depth of -45 feet MLW. Based upon recent dredging conducted as part of the Pier 3 
reconstruction project, it is likely that munitions that may have been present within this area were removed.  
However, MEC may still be present beneath the portions of the pier that were not dredged for construction or in 
the sediment around the pier that may not have been removed. Active pier sites used for munitions related 
activities are typically not investigated until munitions activities have ceased or unless the site is causing 
contamination at other areas. Because Pier 3A is currently an active munitions loading pier, it is recommended 
that no additional investigation activities be performed at the Pier 3 area (Figure 5-1) until it is no longer actively 
used for munitions loading.  

Pier 4 was constructed at NWS Earle in 1990, and the eastern and western sides of Pier 4 have been used for 
munitions and cargo loading activities for more than 10 years.  In 2000, the berthing areas along Pier 4 were 
deepened from -35 feet MLW to a depth of -45 feet MLW. Currently, Pier 4 is used for munitions and cargo 
loading. Because of its recent construction, enforcement of munitions loading operating procedures, and safety 
features utilized during loading, the Pier 4 area is less likely to contain MEC than the older piers at NWS Earle.  
Information obtained during interviews of current NWS Earle employees also suggests that MEC has not likely 
been released in the vicinity of Pier 4 since it was constructed.  Additionally, active pier sites used for munitions 
related activities are typically not investigated until munitions activities have ceased or unless the site is causing 
contamination at other areas; therefore, it is recommended that no additional investigation activities be 
performed at the Pier 4 area (Figure 5-1) until it is no longer actively used for munitions loading. 

Based on the limited inventory list compiled from WWII and dredging documents, MEC potentially located 
underwater at the piers may pose an explosive safety risk to human and ecological receptors.  Potential MC 
associated with the degradation of the MEC items is currently unknown and should be evaluated based on type 
and location of confirmed MEC present at UXO 2. Changes in the exposure scenario (Figure 4-1) based on current 
and planned site use is unlikely. UXO 2 is located underwater and potential uses are limited; therefore, the need 
for an accelerated remedial action has not been identified. The Tier 1 sediment transport evaluation for the NWS 
Earle Munitions Loading Pier Complex indicates that sediment transport may occur in the vicinity of the Munitions 
Loading Pier Complex, but that intact munitions are unlikely to be mobilized under general site conditions.  
However, the hydrodynamic environment in the Raritan-Sandy Hook Bay is complex and variable, and the Tier 1 
evaluation should be considered an initial, simplified assessment of site conditions.  A Tier 2 evaluation, which 
considers site-specific data and a more detailed analysis, may be recommended if MEC is confirmed at UXO 2.  

In summary, the potential exists for MEC to be present at UXO 2 as a result of historical loading operations and 
the explosion of the USS Solar. Based on information obtained during the PA and the hazards associated with MEC 
that may be present, it is recommended that an SI be performed for the inactive portions of UXO 2 (Pier 1 and 
Pier 2 areas) to further evaluate the potential presence or absence of MEC at the site. The SI is intended to 
supplement the PA and is not intended to be a full assessment of the nature and extent of any release of MEC at 
the site.  The SI will determine the need for an MC evaluation at the site. In accordance with CERCLA guidance, if 
the presence of MEC is confirmed during the SI, an RI may be required to define the extent of MEC. Additionally, 
the RI may result in a reevaluation of the UXO 2 boundary. Because active pier sites used for munitions related 
activities are typically not investigated until munitions activities have ceased or unless the site is causing 
contamination at other areas, it is recommended that SI activities for Piers 3A and 4, which are currently active, 
not be performed until all munitions loading operations in these areas have ceased.  In the event a removal action 
or no action determination is made for any portion of UXO 2 prior to investigation of the active pier area, controls 
must be established to ensure any MEC that may be present in the active pier area does not recontaminate 
UXO 2.  A summary of the UXO 2 site boundary and the areas recommended for an SI are shown on Figure 5-1.  
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Preliminary Assessment Document Log
Employee Name: Angela Petree Jones and Genevieve Moore
Facility/Activity: NWS Earle

Date/Time Data Source Document Location Document Title Nature of Document/File Notes Brief Summary

9/27/2011 Interview Appendix B Not Applicable (N/A)
Conducted an interview with Mr. 
Nick Cuzzolino

See Appendix B

9/27/2011 Interview Appendix B N/A
Conducted an interview with Mr. 
John Mahoney

See Appendix B

9/27/2011 Tinton Falls Library Appendix B N/A Reference books Unable to locate information source N/A

9/27/2011
Monmouth County Library 
(Oceanport)

Appendix B
The Jersey Shore; A Unique Collection of images 
from Sandy Hook to Long Beach Island

Reference books Photocopied pages 46‐49 Aerial images of Pier Complex

Appendix B
Asbury Park Press "Blast Destroyed Warship" 
10/16/00

News Article Photocopy of Article Brief article on United States Ship (USS) Solar explosion

Appendix B Asbury Park Press "Earle Depot's Early Days" News Article Photocopy of Article
Description of base life and activities during and after initial 
construction

Appendix B
Daily Register "Ship based at Earle seen boost to 
area" 7/10/1974

News Article Photocopy of Article
Article on the USS Nitro achievements and crew and the 
potential economic impact of the  ship homeported at Earle. 
Includes brief description of Earle's mission.

Appendix B
Asbury Park Press "Earle's in the Bomb Business" 
9/5/1976

News Article Photocopy of Article

Article describing Earle's purpose (ammunition depot). Includes 
quote "Our SOPs (standard operating procedures) were written 
in blood" to emphasize there is no danger to the surrounding 
area by the base's activities.

Appendix B
The Sunday Star‐Ledger "Station Earle; Unique 
facilities may save depot from axe" 12/25/1994

News Article Photocopy of Article
Article emphasizing importance of deep water pier for the 
military and the need to dredging around Piers 2 and 3.

Appendix B
The Sunday Star‐Ledger "Naval piers granted 
request for dredging" 1/27/1995

News Article Photocopy of Article Dredging around Piers 2 and 3.

Appendix B World War II (WWII) Room Collection of reference materials
Potential point of contact (POC) for 
munitions loading operations along Naval 
Weapons Station (NWS) Earle during and 

N/A

Appendix B
History  of Naval Ammunition Depot (NAD) Earle, 
New Jersey; Appendix #2, Section V‐XZ "Pictorial 
History 8/30/1945 Volume 3 of 3

Reference books Photocopy historical photos Historical photographs 

Appendix B
The New York Times "Warship Blows up at 
Muntions Pier in Port, Killing 5" 5/1/1946

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Asbury Park Sun "Navy Starts Inquiry into Ship 
Blast; Five Believed Dead, Narely 100 Injured" 
5/1/1946

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Congressional Record ‐ Disaster at Leonoardo 
5/13/1946

Records Photocopy of Record Summay of USS Solar explosion

Bookdale Community College 
Library

9/27/2011

9/28/2011
NSW Earle Environmental 

Buildings (N‐23)
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Facility/Activity: NWS Earle

Date/Time Data Source Document Location Document Title Nature of Document/File Notes Brief Summary

Appendix B
Asbury Park Press "Third Probe Begun by Navy in 
Solar Blast" 5/2/1946

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Daily News "Hang on, I'll get you There; Sea‐
Going Tug Helps Mortally Wounded Vessel to 
Brooklyn"

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Newark Evening Press "Earle Naval Pier Longest in 
World" 4/30/1946

News Article Photocopy of Article Brief description of Earle's mission and infrastructure

Appendix B
The Long Branch Record "Navy Names Solar 
Dead"

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
The Red Bank Register "Names of Missing at Earle 
Released

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Military Correspondence form 1946 (Solar 
Inquiry) 5/3/1946

Correspondence Photocopy Military correspondence

Appendix B
Earle Missle "42nd Anniversary of Naval Tragedy" 
4/29/1988

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
The New York Times " Skipper Acclaims Heroism 
of Crew" 5/2/1946

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Newark Evening News " Disaster of Leonardo" 
5/2/1946

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Asbury Park Press "Solar Crew Praised; 7 Missing 
Identified" 5/6/1946

News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B Asbury Park Sun "Navy Starts Probe" 5/1/1946 News Article Photocopy of Article Brief article on USS Solar explosion

Appendix B
Memorandum "Photos of Solar accident" 
6/26/1969

Memorandum Photocopy Photos of USS Solar explosion from Mr. Tupper

Appendix B Aerial Photographs 2/19/95 Photographs Photocopy Pier Area; Photo key Photo key for aerial photography
Appendix B Aerial Photographs 5/22/63 Photographs Photocopy Pier Area Aerial Photography of Pier Complex
Appendix B Aerial Photographs 4/8/81 Photographs Photocopy Pier Area Aerial Photography of Pier Complex
Appendix B Aerial Photographs 3/21/90 Photographs Photocopy Pier Area Aerial Photography of Pier Complex

Appendix B NAD Earle Instruction 5100.27; Safety Manual Safety Manual
Photocopy pages iii, v, 87, 89, 91, 92, 95, 97, 
99

Safety manual for Earle published in 1953

NWS Earle Adminstrative 
Record

Historic American Engineering Record (HAER) 
Documantation Pier Complex

Report
Copied historical section, Pier 2, Pier 3, 
Trestle 2, Trestle 3

Recordation of NWS Earle and Piers and Trestles 2 and 3 for 
planned demolition and replacement

Appendix B
Earle Missle "Creation of Earle was no easy task" 
12/21/1988

News Article Photocopy
Brief description of hardships and difficulties faced during 
construction of base

Appendix B Email Correspondence from Thomas Gentile Email Photocopy
Direction to install sign along Pier 1 to mark the Alexander 
Hamilton wreck

Appendix B Pier Progress Submission; 6/2003 Plan‐Phase B Photocopy Map of construction area

9/28/2011 )
NSW Earle Environmental 
Buildings (N‐23) (cont.)
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Appendix B
Earle Missle "After 39 years Earle 'still passes the 
ammo'' 12/1982

News Article Photocopy
Brief description of Earle's mission and infrastructure. Includes 
historical photographs

Appendix B Electonic Images of Earle Pier
Compact disk (CD) Read‐only 
Memory (ROM)

Electronic File
Historical photographs of various activities and construction 
projects at Earle

NWS Earle Adminstrative 
Record

Building Recordation Mainside and Waterfront Report Electronic File
Recordation of NWS Earle and Buildings at the Waterfront area 
planned to be demolished

Appendix B

Letter Subject: United States NAD Earle, New 
Jersey ‐ Permit in State of New Jersey to 
Construct a Trestle and Pier in Sandy Hook Bay, 
Middletown Township, Monmouth County, New 
Jersey. 10/25/1943

Letter Photocopy
Correspondence about the intial construction of piers at NAD 
Earle

Appendix B Photograph of the USS Solar explosion Photographs Photocopy Photos of USS Solar explosion 

Appendix B

United States Navy and Marine Corps Bases, 
Domestic Paolo E. Coletta, Editor K. Jack Bauer, 
Assistant Editor Greenwood Press, 1985 West 
Port, Connecticut

Brief history of NAD Earle Photocopy Brief description of Earle's mission and infrastructure. 

Appendix B
Rudtorpe Digest, Bureau of Ordnance Publication. 
January 1955 ‐ October 1956

Information Pamphlet Photocopy

Report of Lost Torpedoes and Self‐Propelled Mines (record of 
accidental and planed loses of munitions), desicriptions on 
torpedo salvaging, photograph loading submarine with a 
torpedo

Appendix B War Diary December 1945 ‐ January 1946 Letter documenting war diaries
Record Group 38, Chief of Naval Operations, 
WWII War Diaries, Box 465 (photocopy)

Log of activities during WWII. 

8/2/2011
https://www.cnic.navy.mil/Earl
e/About/History/index.htm

NWS Earle Offical Website
https://www.cnic.navy.mil/Earle/
About/History/index.htm

`‐Background information for NAD and NWS Earle
 ‐NWS Earle's environmental policy dated July 2010

12/15/2011
http://www.globalsecurity.org/
military/facility/earle.htm

Global Security
http://www.globalsecurity.org/mi
litary/facility/earle.htm

Photograph:
 
http://www.globalsecurity.org/jhtml/jframe
.html#http://www.globalsecurity.org/militar
y/facility/images/earle_pier.jpg

`‐ Background and history of the Base
 ‐Ships homeported at NWS Earle
 ‐Mention of Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and Resource 
Conservation and Recovery Act (RCRA) sites

12/15/2011
http://themilitaryzone.com/ba
ses/earle_naval_weapons_stati
on.html

The Military Zone
http://themilitaryzone.com/bases
/earle_naval_weapons_station.ht
ml

`‐ background and history of the Base including historical 
construction
‐current address, telephone numbers, demographics for NWS 
Earle

12/15/2011
http://usmilitary.about.com/od
/navybasesunits/ss/NWSEarle.
htm

Installation Overview ‐ NWS Earle, New Jersey http://usmilitary.about.com/od/n
avybasesunits/ss/NWSEarle.htm

`‐Brief overview of the installation's history plus current 
information regarding schools, child care, medical info, 
telephone numbers, and so forth

Internet

National Archives Records 
Administration (NARA), College 

Park, Maryland
11/10/2011

9/28/2011
NSW Earle Environmental 
Buildings (N‐23) (cont.)
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12/19/2011
http://www.history.navy.mil/li
brary/online/buildbaseswwii/b
bwwii1.htm#chapter13

Building the Navy's Bases in WWII
http://www.history.navy.mil/libra
ry/online/buildbaseswwii/bbwwii
1.htm#chapter13

History of the Bureau of Yards and Docks 
and the Civil Engineer Corps, 1940‐1946, 
Volume I, Part II: The Continental Bases

12/19/2011
http://njscuba.net/sites/site_ra
ritan_bay.html

Scuba Diving ‐ New Jersey
http://njscuba.net/sites/site_rarit
an_bay.html

`‐Alexander Hamilton docked at Earle with plans to restore as 
museum
‐ Photographs

1/20/2012
http://en.wikipedia.org/wiki/PS
_Alexander_Hamilton.PS 
Alexander Hamilton

Paddle Steamer (PS) Alexander Hamilton
http://en.wikipedia.org/wiki/PS_A
lexander_Hamilton.PS Alexander 
Hamilton

`‐Dates of the Alexander Hamilton national register, sinking, 
operation, and so forth

1/20/2012

http://en.wikipedia.org/wiki/M
iddletown_Township,_New_Jer
sey#Demographics. 
Middletown Township, New 
Jersey

Middletown Township Demographics

http://en.wikipedia.org/wiki/Mid
dletown_Township,_New_Jersey#
Demographics. Middletown 
Township, New Jersey

`‐2010 census data for Middletown Township, New Jersey

1/20/2012
http://en.wikipedia.org/wiki/Le
onardo,_New_Jersey#Demogra
phics

Leonardo Demographics
http://en.wikipedia.org/wiki/Leon
ardo,_New_Jersey#Demographics

`‐2010 census data for Leonardo, New Jersey

1/20/2012
http://en.wikipedia.org/wiki/M
onmouth_County,_New_Jersey
#Demographics

Monmouth County Demographics
http://en.wikipedia.org/wiki/Mon
mouth_County,_New_Jersey#De
mographics

`‐2010 census data for Monmouth County, New Jersey

1/20/2012
http://www.city‐
data.com/county/Monmouth_
County‐NJ.html

Middletown Township Demographics
http://www.city‐
data.com/county/Monmouth_Co
unty‐NJ.html

1/23/2012
https://portal.navfac.navy.mil/
portal/page/portal/niris

Naval Installation Restoration Information (NIRIS)
https://portal.navfac.navy.mil/por
tal/page/portal/niris

`‐the NWS Earle Initial Assessment Study document
‐ the Base Master Plan
‐ Bilge Water Plant Soil Removal Report for NWS Earle 
(Leonardo)
‐ Agency for Toxic Substances and Disease Registry (ATSDR) 
Public Health Assessment for NWS Earle

1/26/2012
http://ux.brookdalecc.edu/staff
/sandyhook/dgrant/field/comb
.htm

Beach Combing Sandy Hook, New Jersey
http://ux.brookdalecc.edu/staff/s
andyhook/dgrant/field/comb.htm

‐ author indicates discovery of ordnance items including 
"artillery rounds and grenades" while beach combing at Sandy 
Hook

1/26/2012 http://www.state.nj.us/dep/
New Jersey Department of Environmental 
Protection (NJDEP) Offical Website

http://www.state.nj.us/dep/

‐ Oyster Research at NWS Earle news release
‐ Raritan and Sandy Hook Bays Sanitary Survey Report
‐Dredged Material Management Plan for Raritan and Sandy 
Hook Bays
‐ NJDEP Bulletins containing notice of public comment perid for 
construction/dredging at the Munitions Loading Pier
‐Historical bridge data for Monmouth County, including NWS 
Earle

Internet (cont.)
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1/26/2012
http://www.clrsearch.com/Mid
dletown_Demographics/NJ/

Middletown Township Demographics
http://www.clrsearch.com/Middl
etown_Demographics/NJ/

`‐ 2010 climate statistics

1/26/2012
http://www.ideals.illinois.edu/
handle/2142/18696

Illinois Digital Environment for Access to Learning 
and Scholarship (IDEALS)

http://www.ideals.illinois.edu/ha
ndle/2142/18696

Development of a Pile Condition Index and a 
Road Map for the Development of a 
Structural Section Rating

`‐ Information regarding the condition of Pier 3

1/30/2012

http://www.google.com/url?sa
=t&rct=j&q=&esrc=s&frm=1&s
ource=web&cd=4&ved=0CDQQ
FjAD&url=http%3A%2F%2Fww
w.epa.gov%2Fsuperfund%2Fsit
es%2Frods%2Ffulltext%2Fr200
6020001437.pdf&ei=V7cmT4PK
EeX‐
sQKjq6mMAg&usg=AFQjCNF8f
HZWEr‐
5_gq1zViJ51ozKcFarg&sig2=uX
oAaSFDBH_TqgO_eVQQiQ

Record of Decision, Operable Unit (OU) 6, Sites 3 
and 10, NWS Earle, Colts Neck, New Jersey

http://www.google.com/url?sa=t
&rct=j&q=&esrc=s&frm=1&source
=web&cd=4&ved=0CDQQFjAD&ur
l=http%3A%2F%2Fwww.epa.gov%
2Fsuperfund%2Fsites%2Frods%2F
fulltext%2Fr2006020001437.pdf&
ei=V7cmT4PKEeX‐
sQKjq6mMAg&usg=AFQjCNF8fHZ
WEr‐
5_gq1zViJ51ozKcFarg&sig2=uXoA
aSFDBH_TqgO_eVQQiQ

` ‐ Information regarding Installation Background and a general 
feel for NWS Earle environmental documents

2/1/2012

http://www.bayshorewatershe
d.org/bw/Our%20Watershed/B
ay%20Facts/Raritan%20Bay%2
0‐
%20Sandy%20Hook%20Bay%2
0Complex.html/_top

Bayshore Regional Watershed Council

http://www.bayshorewatershed.o
rg/bw/Our%20Watershed/Bay%2
0Facts/Raritan%20Bay%20‐
%20Sandy%20Hook%20Bay%20Co
mplex.html/_top

` ‐ Information regarding the Bayshore region and its boundaries

2/2/2012
http://www.bestplaces.net/cli
mate/city/new_jersey/leonard
o

Climate in Leonardo New Jersey
http://www.bestplaces.net/climat
e/city/new_jersey/leonardo

`‐ Climate statistics for Leonardo, New Jersey

2/6/2012

https://msc.fema.gov/webapp/
wcs/stores/servlet/info?storeId
=10001&catalogId=10001&lang
Id=‐
1&content=firmHelp_1_4_1&ti
tle=Using Map 
Search&parent=firmHelp_1&pa
rentTitle=How to Find a Flood 
Map

Federal Emergency Management Agency (FEMA) 
Map Service Center

https://msc.fema.gov/webapp/wc
s/stores/servlet/info?storeId=100
01&catalogId=10001&langId=‐
1&content=firmHelp_1_4_1&title
=Using Map 
Search&parent=firmHelp_1&pare
ntTitle=How to Find a Flood Map

` ‐ FEMA flood maps for Monmouth County, New Jersey

2/7/2012
http://www.weeksmarine.com
/node/126

Weeks Marine
http://www.weeksmarine.com/no
de/126

`‐ Dredging, demolition, and upgrade information for Piers 2 and 
3

2/8/2012
http://cfr.vlex.com/vid/334‐
sandy‐hook‐earle‐piers‐
middletown‐19766691

Code of Federal Regulations (CFR)
http://cfr.vlex.com/vid/334‐sandy‐
hook‐earle‐piers‐middletown‐
19766691

`‐33 CFR 334.102

Internet (cont.)
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2/9/2012
http://waterdata.usgs.gov/usa/
nwis/uv?site_no=01407081

United States Geological Services (USGS) National 
Water Information System

http://waterdata.usgs.gov/usa/n
wis/uv?site_no=01407081

`‐Raritan Bay Tidal Gauge

2/9/2012
http://www.ndbc.noaa.gov/sta
tion_page.php?station=sdhn4

National Data Bouy Center
http://www.ndbc.noaa.gov/statio
n_page.php?station=sdhn4

Station SDHN4 ‐ 8531680 ‐ Sandy Hook, New 
Jersey

2/10/2012
http://mapserver.mytopo.com/
mapserver/nautical_symbols/V
1.html

Maptech, Index of Abbreviations (United States)
http://mapserver.mytopo.com/m
apserver/nautical_symbols/V1.ht
ml

`‐Abbreviations used on nautical charts; assisted in reading 
National Oceanic and Atmospheric Adminstration (NOAA) 
navigational maps

2/10/2012
http://www.ehow.com/how_6
777955_read‐marine‐chart‐
annotations.html

eHow: How to Read Marine Chart Annotations
http://www.ehow.com/how_677
7955_read‐marine‐chart‐
annotations.html

`‐Abbreviations and symbols used on navigational maps

2/10/2012
http://masergis1.masergis.com
/middletownpublic/viewer.htm

Middletown Township, Monmouth County, New 
Jersey

http://masergis1.masergis.com/m
iddletownpublic/viewer.htm

`‐Municipal geographic information system (GIS)

2/10/2012 http://www.nan.usace.army.mi Study of the Sandy Hook Channel http://www.nan.usace.army.mil/

2/10/2012

http://books.google.com/book
s/about/Cultural_Resources_As
sessment_for_Naval.html?id=F
5qntgAACAAJ

Cultural Resources Assessment of Colts Neck, NJ

http://books.google.com/books/a
bout/Cultural_Resources_Assess
ment_for_Naval.html?id=F5qntgA
ACAAJ

2/10/2012
http://historicalcharts.noaa.go
v/historicals/search#searchInp
ut

Office of Coast Survey Historical Map and Chart 
Image Catalog

http://historicalcharts.noaa.gov/h
istoricals/search#searchInput

`‐ Historical NOAA navigational map for Sandy Hook Bay

2/7/2012 Appendix B DET EARLE ‐ N/A\2008 JUN 10\13:00\0000\UXO
Explosives Ordnance Disposal 
(EOD) Incident Report

` ‐ Unclassified report noting the retreival of 20‐millimeter (mm) 
gun rounds in association with the Sandy Hook Coast Guard 

2/7/2012 Appendix B
EODMU TWELVE DET EARLE ‐ EARLE\03/14/2010, 
14:45 US/Eastern (‐4:00)\18TWK860607\UXO

EOD Incident Report
`‐ Unclassified EOD report noting the retreival of a projectile 
that had washed up on a beach

2/7/2012 Appendix B

Breaking Barriers to the Use of Innovative 
Technologies: State Regulatory Role in 
Unexploded Ordnance Detection and 
Characterization Technology Selection

2‐page Case Study Report

`‐Background information regarding the Former Fort Hancock
‐Notes periodic discovery of ordnance items at the Former Fort 
Hancock
‐Discusses environmental response to areas of concern

2/7/2012 Appendix B Explosive Incident Summaries
An Explosives Incident Report 
Summary with all pages omitted 
except for the USS Solar Incident

USS Solar 7.2‐inch Hedgehog Accident

2/7/2012 Appendix B
Ammuntion Ashore Handling, Stowing, and 
Shipping

Ordnance Pamphlet (OP)‐5 
(Volume 1, Second Revision)

6 pages of OP‐5 including the TOC

2/7/2012 Appendix B
Destroyer Escort Totally Wrecked As Ammunition 
In Magazine Explode

News Article USS Solar explosion

Naval Ordnance Safety and 
Security Activity (NOSSA)

Indian Head, MD 20640‐5058
4234 Steve's Way, Ste 123

Internet (cont.)

Page 6 of 6



 

 

Appendix B 
Source Information 



            Interviews 



NWS Earle Preliminary Assessment 
INTERVIEW LOG SHEET 

 
Interviewee: Mr. John Mahoney/NWS Earle Deputy PWO 
 
Date and Location: 9/27/2011 at NWS Earle 
 
Interviewer: Angela P. Jones and Adam Forshey  
 
Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. 
________________________________________________________________________ 
 
What is your affiliation NWS Earle? 
John has been in the public works department at NSW Earle for approximately 30 years. 
 
What is your position and responsibilities? 
John performs the public works activities. 
 
Could you provide some information/background on the munitions pier area? 
 
Pier 1 is no longer in use.  Pier 1 was abandoned about 15 years ago.  It was used as a staging 
area during the construction of Pier 3.  Pier 1 was the original pier used for loading 
ammunition.  That was also the site of the USS Solar explosion.  Pier 1 was shortened when 
the Solar exploded.  All of the cuts in the pier were made once the new trestle and piers were 
constructed.  After the new structures were built, a separation distance between the 
structures was desired for fire protection, so the old pier and trestle (pier and trestle 1) were 
cut back from the new structures and pilings and everything from the cut area was removed.   
 
Pier 2 is no longer used for ordnance activities.  So it just sits there and acts as a breakwater 
for Piers 3 and 4. Pier 2 was used up until the construction of Pier 3A was complete.  Pier 3 
is now Pier 3A in the official Navy designation.  Pier 2 is still the original structure (with 
wooden piles).  There is also a portion of the pier under the utility building at the “Wye” that 
is on wooden piles and Pier 1 is all wood piles. 
 
The newest pier is called Pier 3A; new construction is steel pilings that are concrete encased. 
After completing Pier 3A, ordnance loading was stopped at Pier 2.   
 
The depth of water around the original piers (Pier 1 and 2) is approximately 35 ft. The 
Turning Basin, the berths around Piers 3 and Pier 4, and the approach channels are 
maintained around 45 ft deep. Originally it was all 35 ft (native depth probably 18ft).  Then, 
when the new structures went in (Pier 4), there was some deepening of the pier areas and the 
channel to accommodate deeper draft ships.   
 
Maintenance dredging is being planned for 2014 in the turning basin and berthing area.  
Maintenance dredging is typically done about every 6 years.  The channel out in Sandy Hook 



is maintained by the USACE to 35 ft.  The Navy has deepened a portion of it to 45 ft.  
USACE maintains the 35 ft and the Navy maintains to 45 ft.   
 
 
Do you know of any areas of concern, possible drop points, or areas where MEC may have been released 
(include historical events)?  
 
Under the piers and the area around Pier 1 where the Solar exploded would be the 
questionable areas.  The other areas are dredged regularly so it is unlikely anything is there. 
 
Do you know of any previous incidents involving MEC at or near the site? Have you heard of munitions 
washing up along the shore? 
 
John is unaware of any munitions being washed up on the shore.   
 
Do you know of any dredging, disposal operations, or dumping that may have occurred at or near the site? 
Beach replenishment was done in Sandy Hook.  John asked what the benefit of older 
dredging records would be.  It was indicated that documentation of the locations that have 
been dredged and to what depths may suggest that if any MEC may have been released it 
may have been removed during dredging.  
 
John noted that all of the spoils, with the exception of the one or two instances of upland 
disposal, went out to the dump site (mud pile) which is around 6 miles off Sandy Hook.   
 
Are you familiar with historical/ongoing maintenance activities at the Pier? Were these actions summarized 
in a final report? If yes, do you know the location of these reports?  
John indicated that there are some dredging records and drawings that are available.  This 
data may include sounding depths, drawings, etc.  He noted that most dredge material is 
disposed of offshore but some went upland (during the Pier 3 project), where they found 
some rounds in the sediment that was to be disposed of.  John stated that the items found 
were from WWII and none of them were live.  The finding caused an over-reaction of 
activities, including all of the material that was to be disposed of being shipped back to Earle 
to be sifted through. He thinks that one more item was found (maybe) and it cost the Navy 
millions of dollars.  John indicated that he would expect similar findings under the old piers, 
if there is anything there at all.  The current loading operations are much stricter, so he does 
not believe any items that may be in the sediments now would be from recent activities. 
 
Regarding dredging, the Navy has always been in charge of the dredging.  However, early on 
the Navy had the USACE actually perform the dredging.  It was a simpler process.  The 
USACE had harbor dredgers that would do the dredging.  The Navy started self performing 
the dredging probably around mid-1970s due to the environmental restrictions and 
permitting requirements.   
 
Regarding final reports or documents, John said that documents are either archived on base 
or they are gone.  Under previous BRAC activities, the documents were supposedly 
packaged up and sent to MIDLANT.  But who knows where they actually are.  If there are 
electronic files, they get posted on the Navy server.  Some archived items would be located 



at MIDLANT.  Previous reports and studies, such as the DMM study, are available with 
NAVFAC MIDLANT.   
 
Are you familiar with the USS Solar explosion in the 1940s? Have any other explosions occurred at the 
pier that may have released MEC? 
Information on the Solar is available online and is somewhat documented at the facility.  He 
noted that a group of former Destroyer Escort (the USS Solar ship class) crewmen/sailors 
come to NWS Earle every year and holds a ceremony for the sailors who served in WWII on 
the Destroyer Escorts, including the USS Solar.  They may have relevant information on the 
ship.    
 
Any other information you would like to discuss? 
 
There is an EOD Team at NWS Earle that responds to any local EOD needs.  It is 
unknown if they have any kind of record of activities or anything.   
 
John was asked if he could think of anyone else that should potentially be contacted or 
interviewed for information.  He suggested a contact at EFAME who did dredging 
management and was very knowledgeable of the system.  John also recommended 
potentially contacting  a NWS Earle FEAD employee about obtaining dredging records.  
The recent stuff is done through MIDLANT.  
There is a contact who works for the CI Hydrographics group.   
 
As a final note, John stated that a bad round or anything could have been tossed over the 
side of a ship/pier.  That’s legal, even today.  It’s safer than handling a potentially unstable 
item.  The munitions that were found during the dredging under Pier 3 were old WWII 
ammunition.  None of them had fuzes or anything. The Pier 3 disposal work and activities at 
Pier 2 (when the sediments there failed analytical test) were the only two incidents of upland 
disposal.  The Pier 2 disposal was up in New Jersey.  Pier 2 dredging was done right around 
when they started Pier 3 (so 4-5 years ago).  They wanted to bring Pier 2 down as much as 
they could so that, in theory, they could berth ships there while Pier 3 was out of service.  
 



NWS Earle Preliminary Assessment 
INTERVIEW LOG SHEET 

 
Interviewee: Mr. Nick Cuzzolino/NWS Earle Ordnance Superintendent 
 
Date and Location: 9/27/2011 at NWS Earle 
 
Interviewer: Angela P. Jones and Adam Forshey  
 
Note: This record was not transcribed from a recorded conversation. It was reconstructed from interview notes, 
so the conversation is paraphrased. 
________________________________________________________________________ 
 
What is your affiliation NWS Earle? 
Ordnance Superintendent 
 
What is your position and responsibilities? 
Nick was hired at NWS Earle around 1977 to work on the munitions pier (as a “hookup” 
guy).  Currently, Nick is the Ordnance Operations Superintendent. 
 
What types of ordnance or military munitions are handled along the munitions loading pier (currently and 
historically)? 
 
Various types of ordnance handled and checked via detailed inventories (maintained by the 
facility). Nick stated that based on inventory accuracy, nothing has been dropped during his 
tenure. There is a check and balance between loading (outgoing) and the ship (receiving) in 
which both sides must acknowledging the receipt of all items, so there is a thorough 
inventory system in place.   
 
Nick stated that the piers are capable of loading most any ship in the fleet, including aircraft 
carriers and submarines.  However, Nick has not loaded a submarine in over 15 years and 
carriers are typically loaded out at sea.  Submarines were loaded off Piers 2 and 3 and the 
procedures and precautionary measures for loading submarines are slightly different than 
other ships since nets cannot be placed around submarines. 
Loading operations are dictated by the Strike Forces.   
 
What areas of the pier were used for munitions loading and/or handling currently and historically? 
 
All of the piers have been used for loading at one time or another. 
 
When NWS Earle was built in 1942, it was built as a temporary facility. After WWII, the 
Army ceased operations at NWS Earle; however, the Navy stayed. Originally, Pier 1 was a 
joint operations pier between the Army and Navy where munitions were loaded; the Navy 
had control of current Pier 2; the Army had control of the former Pier 3.  The new trestle 
(1A) was built mid to late 80s. Pier 4 was built in the late 1990s.    
 



Munitions loading at Pier 2 were stopped about 2 years ago.  A secretarial waiver indicated 
that once Pier 3 was replaced, Pier 2 was out of service. The extended structure at the end of 
Pier 2 is for the AOEs.   
 
Pier 3 is designed to support electric ships and Pier 4 is more boiler type ships. Pier 4 was 
just built in about 1999.  Nick has not seen Pier 1 used for loading since he was hired.   
 
Do you know of any areas of concern, possible drop points, or areas where MEC may have been released 
(include historical events)?  
 
If something is dropped in the water now, EOD is notified.  Around the pier right now, 
there’s too much sediment.  So if a single item falls in the water, EOD is notified.  It would 
be hard to pull it out from the mud.  If a whole pallet was dropped, they’d probably need a 
crane or something to pull it out. 
 
Based on what Nick knows, there should be nothing left in the water.  Munitions have been 
removed during the Pier 3 project.  But because of the constant dredging it is unlikely there 
is anything else.   
 
 
 
Do you know of any previous incidents involving MEC at or near the site? Have you heard of munitions 
washing up along the shore? 
 
Local news papers have been reported old ordnance washing up on the shore.   
 
Down south of Sea Side (about 30 miles south) where they recovered/restored the shoreline, 
they have dredged some munitions up but it’s not associated with Earle.   
 
Do you know of any dredging, disposal operations, or dumping that may have occurred at or near the site? 
 
The Pier 3 project and maintenance dredging. When the current Pier 3 was built a similar 
interview process occurred.  During that project, dredge spoils were sent to Virginia for 
disposal; however, some ordnance was found and the dredge spoils were sent back to Earle 
and had it sifted through.  
 
Are you familiar with the USS Solar explosion in the 1940s? Have any other explosions occurred at the 
pier that may have released MEC? 
 
The USS Solar was going to be a ghost ship (ghost ships were ships that were loaded with 
munitions to be discarded, taken out to sea, and sunk). During unloading of the ship, a 
hedgehog caused the explosion aboard the USS Solar.  The hulk was recovered. Nick 
indicated that it is unlikely the items found at Pier 3 are from this explosion; however, 
fragments of the ship/ordnance could have been thrown that far. Windows were broken on 
RT 36 and metal fragments were found all the way up by the Waterfront gate.   
 



Pier 1 was originally longer at one time; the USS Solar exploded at the end of Pier 1. The 
damaged portion of the pier was demolished. 
 
No significant accidents or incidents have been documented since this explosion.   
 
Could you discuss the railroad operation of the pier?  
 
No relevance to subject 
 
Have there been any major changes in munitions loading since you were hired at NSW Earle? 
A number of safety procedures have evolved based on practical experiences (OP-5 was 
written in blood).  There are nets between the crane and any ship that is loaded.  They have 
always used the netting (reference OP-5).  During Vietnam, there may have been a bit of a 
grey area on the use of the nets and such.  Supplying the fleet was the primary mission. 
 
Any other information you would like to discuss? 
   
Around 1979, the Alexander Hamilton (a recreational ship) sunk near Pier 1 during a storm; 
remnants of the sunken ship remain. 
 
Nick indicated he feels the bay is getting cleaner. 
 
They turning basin and dredged area are marked by buoys.   
 
All ESQD’s and restricted areas are enforced by the Navy, all the time.   
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SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE, 

THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

"NGVD", NATIONAL GEODETIC VERTICAL DATUM, IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES, 

--------------------MHW 

5.17' t NGVD (1929 ADJUSTED) 
2,30' 

--'----....;I<------MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE, 

THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983), 

HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. ON NOVEMBER 6, 2003. SURVEY DATA WAS OBTAINED 

WITH THE SURVEY VESSEL "SEA FIX" UTILIZING AN APPLANIX POS/MV GPS 

AND ODOM ECHOTRAC MKII SYSTEM WITH NOMINAL 200kHz AND 50kHz, 

DIFFERENTIAL CORRECTIONS PROVIDED BY U.S,C.G. NAVBEACON SYSTEM 

TIDES WERE READ AT THE USCG STATION SANDY HOOK AND REFERENCE NGS MONUMENT 
SIMPSON 2 RM 3 (PID# KV0707). 
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+ 
to 
1'0 

« 
I
(f) 

46.3 48'7 47.2 49.1 46'8 474 47.2 , 411 21.7 22.3 
46.9 47:6 47.7 48. 47.'0 49'.2 48.4 45:1 24.1 22.3 22.3 RED #4 

FLOOD TIDE 

o 
o 
+ 
co 
1'0 

« 
~ 
(f) 

o 
o 
+ 
o 
'<t 

« 
~ 
(f) 

46.2 486 47.2 50. 497 46.9 49.1 ~47.4 24.1 22.7 22.1 
46.7 47'6 47.0 49.6 48:8 46.2 49.6 .2 25.4 22.9 22.2 
47.1 48'6 47.3 50 48,3 488 50.2 .~ 26.4 22.7 22.5 
46.6 48'2 47.5 .4 50.4 48:4 46.3 48. 27.4 22,1 22.3 
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4~'§ 4i3 46.5 47,3 48.9 48.6 48.3 46.6 28.0 23,8 22.2 

4466:53 4~ :~ !~:~ j~ ~ l~:§ !~:~ m ~~:3 , m ~~:~ ~2~1:~9 
, 47:9 46.3 48.1 46.6 46.1 46.2 47.7 37.0 22.6 . 

4~:§ m l~:~ 4~f tn ~~:~ :~:i :~:? ' m ~~:~ m 
1~.·~ m ~~~ :&:~ t~'r 4~:b ~~:~ 4~:~ 4.i.~ ~g ~~.6 21.7 
46.8 460 466 47.7 482 46.5 49.6 47.4 418 26.9 22.2 21.8 

4
4
5
6'84 48 3 46:7 lH 48'4 4

4
6
7

.7
3 

47.6 45.4 46."", 29.7 22.2 22.1 
· 484 465 . 48'8 . 47.1 46.4 47.4 " 34.1 23.7 22. 

46.8 481 46:2 ~r§ 48'9 47,5 47.5 45.0 48.2 , 37.1 23.2 22 
46.8 479 465 . 49'0 47.4 45.9 45.4 46.5 41.0 23.8 2 .7 
46.2 47' 1 46:9 47.6 48'7 46,8 45.9 45,9 46.5 45.2 25.2 3.5 
446

6
.49 46:5 4

4
6
6

.9
7 

49 .. 2 47:9 4487.41 46.5 45.6 46.2 '-i5.4 27.3 24.8 
· 472 4 6 480 . 47.0 46,6 470 71 301 253 

46.6 47.'3 4
4
8
6

:2
8 

47.3 47.7 48.4 47.8 45,6 47.'8 4~' 32'.8 26.4 
471 472 47.1 478 48.8 46.6 45.7 493 48 358 268 
47 '0 . 46'6 46.9 47'6 480 468 458 49'7 . . . 

· 47.4 . 469 . 4i4 . . 49:9 50.1 , 38,1 27.3 
1~:~ 4466.83 K~ 4

4
7
7
:0
3 

l~:~ 4
4

7
7

:5
8 

4~:1 ~~:ij 50.0 5500.56 3490'63 ~6.g 
462 46'9 468 . 488 ' 477 468 49.9

7 
50:3 , 42:4 32.2 

46'6 47 '1 46:6 4477.66 48'3 tr~ 47.'8 46:7 49'1 49,3 42.5 33842.9 
46'5 47 '0 47.0 . 477 . 469 466 50 438 
46'5 46'9 47.1 47.4 4i5 47.2 46'8 47' 2 50:7 48,2 ~5 '5 41.2 
46'7 . 471 47.7 . 46.8 46'7 48'0 50,8 47,9 ' '0 43.7 
46'8 l?'~ 47:0 47.0 i~'~ 46.7 46'6 47'5 50.0 47.8 46~:li J 45.6 
46'7 . 466 47.1 471 46.9 46'9 47' 1 48.9 47.6 46·a... /' 46.5 
46'6 47.0 46:6 47,2 47'8 47,0 47'0 4i1 47.6 48.1 4i2" _ _ 7. _ 
46'8 :~'j 46.8 46.8 47'8 47.0 46'8 46 '6 46.7 47.9 4io '. 47.2 
47'0 46'9 47.1 47.1 41'S 47.0 46'S 46'3 46.7 47.5 46 '2 47.3 
47'3 46'8 46.8 47.2 47'7 47.2 46'5 46'3 46.9 47.2 46'2 46.9 

' 47'7 46'8 47.2 47.4 47'8 47.4 46'7 46'3 46.9 471 46'0 47.1 47'7 . 47.0 47.4 . 472 . . 477 . . 476 
47'3 46.9 47.1 47.0 47.8 4h 4ft 4~'j 47:8 !j'~ 46.3 48:0 
47:2 ~~:~ lH !~.~ m :r~ 47.'4 46:6 4~'~ 47:6 j~. ~ tN 
4466.78 47.4 47.0 47'4 47.6 47'0 47.1 47,6 47'7 47.7 47.6 476 

. 468 47.3 . 47.6 47'1 47.4 47.6 47'9 47.7 47.4 47 b 
47.0 46.8 46.8 47.5 47.5 47'2 47.2 47.9 47:9 47.9 47.4 46.8 
1~:~ 46.6 m :?:~ 44~·98 4i1 4~'~ 47.7 47.6 47.9 46.9 46.6 

' 4
4

7
7
.0
3 

4476'08 47'.0 47.0 47'.6 46:9 47'.0 4477.52 475 474 47.3 463 
471 47:1 47:3 47.2 46.5 

47:3 46:8 47.3 4i8 47.4 47.0 47.4 47'4 47.1 47.3 46.7 46.6 
47.4 46.6 47.1 47'5 47.3 47.0 47.6 47'4 473 471 

STA (+) 36+17 
RGE (+) 200~~·.6 

22.6 ~~.~ 25.1 
22,6 2z'.9 2254.29 
22.8 23.0 . 
22.8 23.4 25.1 
23.1 23.3 25.1 
23.0 23.6 25.1 
23.0 24.2 25.0 
22.9 24.6 25.4 
23.5 25.2 25.5 
23.8 25.6 26.2 
24.7 26.1 ~~~ 
25,5 26.8 27' 8 
26.7 27.4 28'2 
27,4 28.5 29'3 
28.6 30,2 3 (0 
30.4 31.9 33'0 
32.2 34.6 ' 

5~'~ %~ ~~l . 42.8 41.5 
43.1 45.1 43.9 
45.1 46.0 45.4 

- ~.~ - ",* - ~~~ -
47,1 46.6 46.4 
47.2 46.8 47.0 
47,4 46,~ 47.1 
472 47.4 4~'j 
47,6 47.4 47'5 
47.8 47.4 47'6 
47.9 47.7 47'4 
tH :11 47.'2 
47.7 47'1 47.6 
47,4 47'0 47.4 
46,8 46'9 47.0 
46,7 4&8 47.2 
46.8 . 46.9 
46.8 46.5 46.9 

25.0 
25.0 
25.2 
24.7 
24.9 
25.5 
25.4 
25.2 
25.4 
25.5 
25,6 
25.5 
25.8 
25,9 
26.1 
26.0 
26.6 
27.5 
27.8 
28,0 
29.0 
30.2 
30.8 
33.0 
35,4 
37.9 
41.2 
43.3 
45.0 
45.4 a -
47.0 
47.5 
47.2 
47.2 
47.8 
47.2 
47.6 
47.7 
47.4 
47.5 
47.3 
47.2 
47.6 
46.9 
46.9 

o 
o 
+ 
N 
'<t 

« 
~ 
(f) 

26.0 
25.8 26.2 
25.9 26.6 
25.9 26.3 
26.2 26,5 
26.2 27.9 
26,6 26.5 
26,8 27.1 
26.7 27.2 
~g'~ 27.2 

. 27.6 m 28.3 
, 28.7 

28.2 30.0 
2~.3 30,7 
30.4 32.0 
31.7 33.2 
33.0 34.3 
35.0 35,7 
37.6 38.8 
40.3 41.3 
42.9 42.9 
44.5 44.2 
45.7 45.0 

_~ __ .~';O_ 
46.8 16'~ 
46.9 46'6 
~~ .; 46:8 

. 46.6 
47.2 46,9 
47,7 46.9 

iU ~:n 47,3 46.9 
47.4 47.0 
47.3 46.7 
47.0 46,5 

~7'5 46.3 47.1 47'6 46.9 47.2 47.3 47'4 . 47,3 ' 46.9 
472 466 471 . 47.0 47.3 47.1 46.7 _ _ __ _ __ _ __ _ 47i __ _ ~~S5- ___ ~:~ j~:~ __ 4~:~ tf$ __ 47.'2 !~.~ __ lH rg __ ~~.~ 1~'~ 

47.3 4b. 46'6 47.3 46.0 46 6 1.< 474 4
46
6.5

9 
46'.4 46.7 46.2 

46.3 46.4 47.1 

:c~ .. t'i'---_~ __ T~1t! ~M I NAL t§-1AN N E L 
-- 4"0;4 468 46.5 

46,9 
46.6 
46.7 
4 0,0 
46.4 

~!j? . ~g:~ 
CH~!~ NEL AZI M"-l'TH 

--- 4~~'~I---------?4~~~:~ 
47.1 46.5 46'7 47.1 46.3 46:3 !~'I 47:2 46'5 468 46.7 46.5 
47,1 46.6 46'9 47,5 46.0 466 47'0 469 46'8 46'.6 46.7 46.4 

, H'§ 1~'~ 470 47.0 ~~.g 46:5 46:9 4476'28 4i 2 46 3 46.3 46,6 
47'2 46'7 46'9 47,3 . 46.5 47.0 46'9 46'1 45'7 46.0 46,5 

· 4il 46'3 46'5 47,2 46.6 46.2 47.1 46'4 46:7 46:7 4
4
7
6
.2
8 

4467 .. 80 4io 46'2 46'6 47,2 46.4 46.3 47.0 46'4 464 468 
46> 46.1 ~~~ 1;:8 4~:4 46.0 47.0 46'8 46:6 46:7 !~~ !~'§ 
4466.87 46.4 46.4 47.1 46.2 4466.45 46,9 46'9 46.7 46.5 48'2 49'.3 
46'7 45.7 46.8 47.4 46.0 . 47.2 47.'3 46.7 46.6 47'7 48.6 
46'2 45.4 46.6 47.1 45.9 46.2 47.4 47 0 44~·96 49.1 47'5 50.1 
46'3 45.8 46.7 47.0 46,0 46.3 47.0 47'0 46'7 48.2 48'0 48.4 
46'0 4456'07 46.4 46.6 46.4 4H 46.6 47'0 4i 2 48.0 47'4 47.3 

, 45:6 45'8 46.1 46.6 46.2 46'1 46.6 46'8 46'8 51.5 47'3 47.1 
· 47.2 46'2 46,0 47.0 46,5 46:3 .4~·~ 46:5 46' 6 498 46'8 48.3 

47.3 45'9 45.8 46.8 46.5 460 16'2 45.9 47' 1 50:3 . 48.6 
47.2 45'5 46.2 47.1 46.2 46:4 46'5 46.3 48L 50.5 47,1 48.1 
47.2 45'9 46.4 46.8 46.4 46.8 • 4' ~ - -- - ~6._ - -.J - - 6Iioiio - - .-
4467.46 47 :4 1~'~ !~:~ :g 45.3 ~ ~ 44.9 4431 :99 4431:94 4427.'6

0 11~ 
. 468' 46.5 47. 1 44.5 48 7 ' 473 46.7 46.5 423 39'8 39'9 404 400 

49'5 46.7 46:5 46.8 46.8 46.3 ~ 459 . 37'3 37'3 38:5 38:3 
48:9 44

5
7'61 46,0 47.8 47.2 46.4 , 4z'2 39.9 34:~ 35'7 35.6 37.3 

, 47.7 47'0 45,6 47.4 47.7 ~1 39'9 36.6 33,1 33'9 34.4 3346'86 
47.1 47'0 45,5 4580.62 47.7 ~ tlr,\43.1·5 3368:40 ~H 31.7 33'2 32.2 33'3 

' 46.2 47 '9 46.3 49'2 47.2 · . 296 . 312 
46.8 47'8 46.3 49'~ 46.4 ~ 3453'73 3331:51 ~~.~ 27:4 3280.86 30:6 2391:97 
46.2 47'4 46.6 48'0 ~6. ., . . 262 . 278 45.3 . 468 ' 32.8 28'5 26.8 25'0 275 26'4 2i6 
45.9 46.4 46'5 48.0 .2 30.7 26'7 25.3 240 26'2 . 25'6 
46.8 47.1 46'9 46.3 ~ 40.3 29.5 25' 1 24.5 . 25 '1 24.6 243 
46.1 47.4 47'0 46.0 ~ 37.8 28,5 23'8 23.1 ~2~'~ 240 23.8 23'6 
47.0 48.3 48 '2 44.4 , 36.7 26.9 23'1 22.8 :~ 22:4 ~~'2 22:9 
48.4 47.6 47'3 ~ 37.4 25.0 2z'3 22.0 1.3 22.1 21'5 22.3 

' 48.~ 49.3 47'4 ~ ~.O 33.2 23.4 21'5 21.1 21.5 21.3 21'1 22.2 
, 48.8 48,0 47'9 ' 39.0 31.2 22.7 21'0 20.9 1.3 21.0 21'2 21.9 

4~:~ :~:I 1i¥ :l~:g m m ~g.~ ~n 2g~ ~g:§ ~8:~ ~l:~ 
47.9 49,1 ~'6 34.8 265 20.9 20'4 . 20.2 20.3 20'6 21.1 
48.3 491 ~ 40 '8 32.6 25'1 20.8 20'2 20.2 19.9 20.1 20'6 20.5 
47,9 48.4 40'0 30.5 23'6 20.3 19'8 19.~ 204' 210 
48.5 48.5 ~ 38'4 29.5 22'7 19.7 20'0 20.0 20:3 20.0 20:8 
48.6 48.2 ' 3io 27.9 21'8 20.4 19'9 20.1 GREEN #3 20.8 
47.9 4W 35'4 27.0 21'5 20.2 19'6 20.2 20.4 

' t4~7.~4 ~ 4 . 33:6 26.3 21:4 20.0 20:0 l§:? wi LIGHT 20.9 
· ' , 43.8 32.3 24.9 21.2 20.1 C"LOOD T./DE 20.5 

47'1 ~ 38.3 31.0 24.1 20.9 20.0 " 20.6 

r ~ , ~~'.~ ~8:r ~1~ ~8'~ 19.5 14 SEPTEMBER 2002 20.5 
46'1 34.5 29.5 21.7 203 I§:~ 
39'1 32.4 29.2 21.2 19'8 195 ( \ 

~ 3i8 31.5 28.0 21.0 19'7 20'0 STA +) 32+16 
, 37'1 30.4 29.2 20.8 19'8 19'6 

~ ~ , :In ~H ~l:: ~g:~ l§:~ 1~:6 RGE (-) 200 
, 3z'7 26.6 24,9 203 . 

~ . 3 (,5 25.0 23.5 19:9 
, 30 1 24.2 22.3 200 

~ I 29'2 23.5 21.8 19'9 
~ , 28:9 22.8 20.9 20:1 
~ 289 22,5 20.6 198 

28'6 21.5 20.2 . 
28'1 21.0 19.9 
2i4 20.8 
27:5 20W9Cl 
27.1 
27.4 <- ~ 1 
27.3 /' ':8 

46.1 46'5 4~'~ 
46.3 46'4 4i 4 
46.2 46'2 48'2 
46,3 46'2 482 
46.6 48'0 . 
47.7 48' 1 49.0 
47.3 47'4 49.1 
47.9 48 iJ 48.8 
48.7 479 47.8 
48,0 482 48.8 
47.7 477 48.2 
48.0 47 '0 48.7 
48.0 4i 6 48.6 
47.2 48'3 48.2 
48.0 47' 6 46.3 
48.9 4

4
7
8
:6
3 

:U 
47.4 . 47.8 

- tK:I - -~ - __ S,I- -
43.7 43.2 47.1 
42.2 41.3 42,6 
39.9 40.0 41.5 
37.9 38.4 40.1 
3~ 3W 3~ 
36.8 35.1 36.0 
35.0 34.1 34.9 
33.6 32,~ 33.9 
32,3 31.2 32.8 
30.2 29.7 31.4 
28.3 28.3 29.1 
26.6 26.8 27.4 
25.2 25.9 25.8 
23 6 25.4 24.8 

. 24.6 248 
23.2 23,8 24:6 
22.9 231 22.3 . 24.3 
22.3 ~~.~ 23.8 
22,2 . 23.2 
21 7 22.0 22.5 

. 21.9 222 
~11~ m 21'.6 

20.9 
20.9 
21.2 
21.0 

46.7 
46.8 
46.7 
46.8 
46.5 
49.7 
49.3 
49.8 
47.3 
48.6 
48.6 
49,5 
48.2 
47.2 
47.4 
44.7 
47.2 --46.8 
42.3 
40.2 
38.7 
37.1 
36.1 
35.4 
34.4 
32.9 
30.6 
28.3 

27.0 
26.0 

25.2 
24.6 
24.3 
23.8 
23.4 
23.1 
22.6 
22.3 
21.9 
21.7 
21.5 
21.6 

46'2 46.0 , 45.2 
4~'~ 49.8 , 49.7 
46.1 47.5 
48.2 48.2 
49.4 48,7 
50.2 48.9 
48.4 47,6 
48.7 50,4 
48.3 49.8 
49.8 48.5 
48.4 49.3 
47.6 49.1 
48.2 49.4 
50.6 48.4 
48.2 47.8 

- f6- - ~&.~ 
43.6 43.6 
42.2 42.1 
39.9 40.2 
38,4 38.6 
37.3 37.3 
36.7 36.7 
36.1 35.9 
34,1 33.9 
32.0 31.5 
29.9 30.1 
28.3 29,1 
26.9 28.0 
26.1 26.8 
25.7 26.1 
25.3 25.7 
24.8 m 
~~.~ 23:8 . 23.1 
23.3 22.8 
22.9 22.7 
22,6 22.3 
22.3 22.5 
21.9 

-

27" 

-

o 
o 
+ 
'<t 
'<t 

« 
~ 
(f) 

26.0 
26.4 
26,5 
26.6 
26.7 
26.7 
26.9 
27.3 
27.8 
27.9 
28.8 
28.5 
29.4 
30.3 
31.4 
32.8 
33.7 
34,9 
36,0 
37,4 
39,6 
41.7 
43,8 
45,3 

~-
46.9 
46.7 
46.8 
46.9 
46.2 
46.0 
46.7 
46,9 
46.8 
46.5 
46,9 
46,7 
46.2 
46.2 

26.5 
26.6 
27.1 
27.3 
27.6 
27,7 
27.7 
27.4 
28.4 
29.0 
29.7 
30.4 
31.3 
32.1 
33.5 
34.2 
35.3 
36.1 
38,7 
40,9 
43.4 
44.~ 
45.6 

_ 4"--!l... 
4G:r" 
46.6 
46.2 
46.7 
46.5 
46.6 
46.8 
46.8 
46.7 
47.0 
46.6 
46.7 
46.3 
46.2 
46.1 

" . 4!f.f
6

.
1 

~ . 22 3" ~~:~ 
. 49.5 

49.2 4 7? 

49.1 
50.3 
49.3 
49.2 
4~.9 
49.8 
50.4 
49.8 
49.8 
48.2 
49.7 
47.7 
48.8 
49,8 
50.4 
48.6 
49.5 
49.5 --50.3 
42.8 
40.7 
39.1 
37.7 
36.4 
35,5 
33.9 
32.0 
30.1 
28.7 
27.9 
27.1 
26.2 
25.3 
24.6 
24.2 
23.7 
23.4 
23.2 
23.0 
23.0 
22.5 

49.7 
49.5 
49.0 
48.4 
48.0 
48.4 
49.2 
49.5 
47.5 
49.4 
48,0 
48.5 
47.9 
48.6 
49.2 
48.5 
48.2 

- w, 
43.4 
41.8 
40.0 
38.0 
36.3 
35,1 
33,3 
32.1 
30,5 
29.1 
28.5 
27.9 
27.0 
26,1 
25.2 
24.6 
23.9 
23.4 
23.2 
23.0 
23.0 

-

-

o 
o 
+ 
to 
'<t 

« 
~ 
(f) 

27.3 
27,3 
27.4 
27.3 
28.3 
28.6 
28.9 
29.2 
30.1 
30.7 
31.3 
32.4 
33.1 
34.3 
35.4 
37.2 
39.8 
42.2 
44.2 
45,5 

...... 0 _ 
46.3 
46.6 
46.3 
46,4 
46.6 
46.8 
46.5 
46.8 
46.7 
46.9 
46.2 
46.3 
46,4 
46.4 
46.7 
46.3 
46.4 
46.2 
4' ~ 

45.8 
45.5 
45.5 
45.6 
45.7 
45.8 
45.6 
49.3 
47.2 
48.0 
49.5 
48.4 
50.6 
48.1 
48.7 
48.6 
47.6 _7._ 
47.7 
43.3 
42,5 
39.7 
37.9 
35.9 
34.4 
32.8 
31.6 
30,5 
29.2 
28.6 
27.7 
27.0 
26.1 
25.3 
24.7 
24.3 
23.7 
23.5 
23.2 
23.2 
23.2 

-

-

27.0 
26.8 
27.2 
26.7 
27.7 
27.4 
27.8 
28.2 
28.8 
28.6 
29.3 
29.6 
30.7 
30.9 
31.7 
32.9 
33.6 
34.4 
35.3 
37.0 
38.9 
41.5 
43.2 
45.2 
45.9 

o 
o 
+ 
co 
'<t 

« 
~ 
(f) 

26.9 
27.7 
27.5 
27.5 
28.5 
28.3 
28.9 
29.0 
29.2 
29.7 
30.4 
30.9 
31.9 
32.8 
33.4 
34.2 
35.0 
36.0 
37.4 
40.1 
42,2 
44,2 
45.7 

~8-
46.4 

- lH' 
46.5 
46.8 
46.6 
46.6 
46.7 
46.9 
47.0 
46.8 
46.7 
46,6 
46.4 
46.3 
46.3 
46.0 
46.2 
45.9 
45,8 

46.S 
46.5 
46.6 
46.6 
46.6 
46.6 
46.8 
46.5 
46.5 
46.3 
46.3 
46.0 
46.1 
46.2 
46.0 
46.1 
463 
45.7 
45.7 
45.6 
45.7 
45.7 
46.1 
45.8 
46.6 
49.1 
48.5 
50.4 
48.8 
48.8 
49.2 
47.1 
47.8 
48.6 
50.3 

-- 45.) 
45.7 
45.9 
45.7 
45.7 
45.7 
45.5 
45.6 
46,7 
47.3 
48.2 
48.8 
46.9 
48.2 
49.0 
48.0 
47.7 
49,1 

1IIIII!II!I.2 -
43.1 

_ 4La.. 
4",," 
42.6 
41.4 
39.5 
37.3 
35.7 
34.0 
32.6 
31] 
30.0 
29.3 
28.2 
27.2 
26.7 
25.9 
25.6 
25.1 
24.7 
24,3 
24,0 
24,0 
23,8 
23.8 
23.4 

42.2 
39.6 
382 
36.1 
34.3 
32,8 
32.1 
30.5 
29.5 
28.4 
27.4 
26.7 
25.7 
25.4 
24.7 
24.5 
24.2 
23.9 
23.8 

28.2 
27.9 
28.1 
28.8 
28,5 
28.8 
29.9 
30.3 
30.4 
30.9 
31.8 
32.2 
32.4 
33.3 
34.1 
34.9 
35.7 
37.8 
40.6 
42.6 
44.5 
46.0 

- ~G.-
46.6 
47.0 
46.7 
46.6 
47.1 
46.8 
47.1 
47.1 
47.0 
46.8 
46.4 
46.5 
46.5 
46.5 
46.4 
46.2 
46.2 
1G.1-
45.6 
45.6 
45.7 
45.8 
45.7 
45,8 
45.8 
47.8 
47.0 
47.7 
48.9 
50.0 
47.3 
47.3 
49.0 
48,7 
48.9 _ ~9oiiooo 

49.1 
4 .0 
4 ,0 
3~.3 
38.0 
35.7 
34.1 
32.8 
31.5 
30.1 
29.1 
28.8 
27.8 
27.2 
26.4 
25.9 
25.5 
24.8 
24.5 
24.5 
24.1 
24.2 

-

-

o 
o 
+ 
o 
Ul 

« 
~ 
(f) 

27.7 
27.7 
28.0 
28,0 
28.8 
28.6 
29.2 
29.4 
29.8 
30.0 
30.4 
30,9 
31.2 
32.1 
32.8 
33.0 
33.9 
34,5 
35.4 
36.7 
39.1 
41.1 
42.7 
44,1 
45.3 --46.5 
46.6 
46.7 
46.6 
46.8 
46.7 
47,0 
47.2 
46.9 
46.8 
46.8 
46.5 
46.3 
46.5 
46.1 
46.3 
45.9 
46.1 
45.7 
45.4 
45,5 
45.7 
45,6 
45.5 
45,4 
45.5 
46.9 
49.2 
47.8 
49.4 
47.7 
48.3 
48.3 
47.2 
47.8 
47.4 

~ -42.5 
41.1 
39.5 
37.8 
35.9 
34.2 
32.9 
31.6 
30.6 
29.7 
28.8 
28.1 
27.3 
26.8 
26.3 
26.0 
25,5 
25.2 
25.2 
24,9 

28.6 
28.~ 
29.1 
29.5 
29.7 
30,1 
30.5 
30.7 
31.7 
32.3 
32.6 
33.2 
33.8 
34.6 
35.2 
36.1 
37.5 
39.1 
41.1 
43.1 
44.5 

_ 4 ..... 
46::3 
46.6 
46.8 
46.8 
47.0 
47,1 
47,0 
46,9 
46.9 
46.9 
46.8 
46,9 
46.8 
46.4 
46.4 
46.2 
46,2 
4 5 1 
45,9 
45,9 
46.0 
45.7 
45.7 
45.7 
45.5 
47.1 
50.3 
49.6 
49.3 
49.1 
49.1 
50.0 
50.1 
49.6 
50.7 

_ 5u.:i.,. 
4B:"1"'" 
45.5 
41.0 
39.7 
37.5 
36,2 
34.1 
32.9 
31.9 
31.3 
30.2 
29.5 
28.5 
27,9 
27.1 
26,7 
26.2 
26.1 
25.8 
25.4 
25.2 
25.1 

-

-

o 

o 
o 
+ 
N 
Ul 

« 
~ 
(f) 

28.6 
28.8 
28.7 
29.4 
2~.5 
29.6 
30.2 
30.4 
31.0 
31.6 
31.9 
32.5 
32.9 
33.5 
34.4 
35,1 
35.9 
37.2 
38.6 
40.4 
42.2 
43.8 
44.9 _ 6'-
46.8 
46,8 
46.8 
46.9 
47.1 
47.0 
46,~ 
46.9 
47.1 
46.8 
46.5 
46.7 
46.5 
46.5 
46.5 
46.4 
46.1 
46.0 
1~·' 46.1 
46.0 
45.9 
45.8 
45.8 
45.7 
46.1 
49.6 
47,4 
50.1 
47.7 
47.5 
49.0 
48.7 
48.7 
49,1 
49.5 

-t~i-
41.9 
39.9 
38.3 
36.6 
35.0 
33.8 
32,2 
31.6 
30.6 
29.6 
28.8 
28.2 
27.6 
27.2 
26.8 
26.5 
26.1 
26.0 
25.5 
25.5 
25.4 

o 

t:J 
w 
:r:, 
if) 

w 
w 
if) 

w 
Z 
---.J' 
:r: ' 
U 
I;;: 
:::2 

-----

- '----
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SCALE 1"= 100' 

CHECK GRAPHIC SCALE 
BEFORE USING 
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I
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>
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I
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Z 
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--.J + 
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I a 
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'" VJ 
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SEAL AREA 

o 

~ 
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SAT TO DATE 

CODE I.D. NO. 80091 

SCALE: 1" - 100' 

SPEC. NO. 04-00-0036 
CONS1RN. CONTR. NO.. 

N62472-00-C-0036 

NAVFAC DRAI'.1NG NO. 
2210571 

SHEET 9 OF 26 
SIZE: DIS. SH. NO. 

o 0-9 





BGE 1600 

RGf (_) 7¥ 

STA 22+17 

~ .,_--+- TURNING BASIN (TB) 
PRDJECT DEPTHI 45 FT MLV rr--------------~, 

\ 
\ 
\ 
\ L _________ _ 

STA 18+17 
RGE H 735 

ACCEPTANCE SECTION II 

35 FT DEPTH PROJECT 

ESTIMATED 

, 

QUANTITIES 

, , , , ACCEPTANCE SECTDIN 13 

, STA 36+17 V 
~ , 11. TERMINAL CHANNEL CHANNEL AZIMUTH 27· IS' 22.3' "'\ 

',y.RGE_~ __________________________ _ 

Sf A 32+16 

RGE (-) 200 

Sf A 157+30 
RGE (-) 200 

GENERAL NOTES 
1. EI..£\NIINI., SQtJN...r;s lIfE. SHIJIMiiI IN FEEl' All) 1EIfDtS AND IIIfE. 

IEFERRED TO III£/IH LOW YIIQER (III.W), MCH IS A5SI.IIED AT 11£ USCE 
.......-r ...... 

2. M PI.JiN[ CI' aEM LOW MOl (aI.W) IS 2030 n. IELCM' NIM1. 

3. "NIIMr, IW1OIW. GECOEIIC 't£RIICM. DIQ'I.II, IS 'H DI\1\II CF 
GEOOEIIC LEVEL NEI' CF 11£ UNnED STAlES. 

'Ir------

ES11MAlID QUNITI11ES (CV) 

"''' -+r---NIMJ (1121 MWSIED) 

-'-1-----'---~-~~rM 
Acceptance GRADE 0IIER1lEP1II REQUIRED 

Soctlon DEPTH (n) DEPTH (n) G1WlE 

Bid Option No. 1 

A/S No. 2 Borth 4 '" T6 46 47 88,102 

A/S. No. :5 Terminal ChanMi 46 47 4,709 
(STA 38+17 10 103+O3) 

Total CUbic Yard, - Bid Option No. 1 92,611 

Bid Option No. 2 

A/S No. 1 BIrth, 2 It 3 35 37 17,013 

Tolal CUbic Yord, - Bid Option No',. 1 6: 2 109 ..... 

AI.lDWA6l.E TOTAL 
OIIEROEPTH c:t 

225.487 313,589 

56.2D7 60,916 

281,694 374,505 

75.038 92,110 

356,732 466,816 

4. M CCIOIDMTE CilIII) IS TIE STATE OF' NEI' EII!!!D MERQ\1'OR (IrWJ 11&1). 

5. IfYIIROIiIWIIC SI.IM'I'$ WEJE: PEIFOIIIED B'I' ~ Ie lIMN!' 
IIS!IOCWES, INC. Ill.IaG M PmDD ... l-l;H)2 1HRU 1-14-02. 
!I.Ifta' DQ'A _ 0BrMIED wmt 'n£ SUIMY' \OSEL "!IrA FIX" 
UTl.l.IZIC ~ IIFFEIDTW. GPS I'OSI'IICHC EDUPMENr 
"., AN COON ECHCmW: DUM.. FREQUENCY EOtOSOIJNlER. 

I. DI'FEJIEJfTW.. CORRECIIONS PIIMJED 11'1' U.s.c.G. NMttEtaIN SYSIBI 

7. DO HOI' DREDGE It 'MY Of .. IW' AT PERS 

a. M lDFUIWft' REIIIML or MJS 10 fr6IMQQIIJN. F IEIUIEII. 
stW.L lIE CAIIIm eM IN .M:CDIIWC:E WIIH 'H SPECFICA1IONS. 

g. IIREDQE TO B.EWmON -35.0' + 2§ CMIIIIEP1H All) 
-e.o' + 2Jf CJtIIEIIJEPIH (AS 1tDD1ED), 

10. I"EIII III) IXVHIt IJE.QIi EI.E\IJIQIJNS stIOIN _ FIIJM 
NMiIDC FLE DIWMIGS If(IJ lUI/[ NOT IEEN 'tERFIED. 

o ... .,. 
jftIj-

SCALE ,-. 400' 

CHECK GRAPHIC SCALE 
BEFORE USING 

-"" - ---

""'" .-

GENERAL LEGEND 

DET.IIL NO. 1 TAKEN FROM SHEET NO. 01 AND 
SHOWN ON SHEET NO. 02. 

ELEVA11DN B TAKEN FROM SHEET NO. 01 AND SHOWN ON 
SHEET NO. 02. 

SECTION A TAKEN FIDI St£ET Ml. D1. AND SHOWN ON 
SHEET NO. 02. 

c 
~ .. 
ri 



LOWER BAY 

SANDY HOOK 
BAY 

NEW JERSEY · ......................... . · .......................... . · ......................... . · .......................... . · ......................... . · .......................... . · ......................... . · .......................... . · ......................... . · .......................... . · ......................... . 

SANDY 
HOOK 

.... . 

SURVEY CONTROL LOCAT~ON MAP 
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ENGINEERS * SURVEYORS 

RGE 740 

GA-iAGAN &: BRYA~JT ASSOCLA.TES, INC. 
58:),3 KENI~rn PWE, SUIT:: D 
CENTREviLLE 3QUAR:: 
WILMI~jGTQI~, DELAWARE 19807-1195 
TEL. (302) 552 404-8 
r>\;( (jU:!) b:!J-tl2 1 ~ 
G8AWILMINGTONOC8A-lfJC.CO~ 

RIP RAP 

_ 430'jE -45' 

CD_OR LEGEND r--..., 
FOR AR[~S 1 1-45' TO -47' 

OUTSID[ PIeR 3A L __ .....I. 

L.1 __ ..I1 DC_OW -47' 

I 

o 
o 
+ o 
o 

') 
/ 
~ 

45,3 4F,R 46,4 
45,4 
46.2 

45,7 4G,2 
46,3 46,0 
"15,9 45,9 45,S 

45,2 
L5.1 
,5,0 
L~.4 

44,6 
Q,6 
44.1 
44.4 
H3 
43,9 
44,0 
44.0 
44,2 
44.l 
4E,0 
4f,,? 

46,1 45,1 
15,3 4",l 
45,5 44,0 
45,5 44,9 

t~~ 44.7 
44,~ 4L ,6 
43,8 44,/ 
43,1 44,3 
43,0 H5 
43,6 44,8 
L3.4 44,J 
43,5 44,2 
44,2 44,0 
441 44,~ 
4;,2 46,3 

-i ~~~.;- -45:8 17,1 17,1 
47,5 
46,8 

47 ::: 47,n 
48,0 46,2 

47 S 
4/,6 
47,3 
47,1 
4Rn 
47,6 
47,::; 
L7,1 
45,1 
47, L 
4/, ~ 
46.7 
L8.1 

46.7 47,0 
47,3 47.8 
48,;2 46,7 
47,5 47.7 
4:3,1 477 
47::: ,,-46, I 
47,7 46,9 
47,6 4::' ~, 
48,] 46,7 
47,h 47,1 
4C,~ Lj,l 
4R,n 46,5 
4G.7 47,3 

47.4 
'iB,0 
4 7 ,f, 
47.4 
411 
4:37 
47.8 
47.3 

L7,9 

47,2 47,1 
47.7 47, I 
4/,J 46,5 
45,9 
45,3 
46.5 
117,0 
46,3 
16.7 

o 
o 
+ 

47,2 
46,1 
46 1 
46,7 
47,S 
47,8 

45,3 45,9 
4:=; 7 47,2 
L'X] 47.7 
485 47.7 
40,3 47,9 
48,2 47,S 
49,0 47,f, 
48,8 47,8 
43,4 479 
49 [ 4;,7 
47,617 5 
47,1 48 [ 
4b.i 17.1 
46,4 47,2 
47,1 47,4 
48,2 47,9 
17,9 47,2 
4f,.7 48,3 
45,J 47.9 
45.2 45.3 
46,2 46,3 
46,6 47,2 
46.1 46,4 
46.7 ,16,E 
47,5 47.4 
46,8 48,2 
47,~ LI, g 
47,1 L8,2 
47:3 L8,1 
47,J L8,2 
4b./ 47,5 _~4_ 

39.7 37,6 
35.0 35 [ 
34.7 35,0 
34.5 l4g 
3S,2 JS S 
35.4 JOJ" 
36, L 34,3 
l:l.l 35., 
34,8 35,2 
J~,U 35,6 
~S,3 35 ~ :::::.7 ,/ 36,2 
.1;).7 
36,C 
35,1 
3G,O 
37,5 
J7,S 

Jb,':! 

36.4 
364 
36.5 
36.7 
36,9 
f,,7 

=0 
=0 

+ 
~I 

_____ 0 ____ ~=o 

;:s ~ 
I/l 

46,8 
47.2 
46,L 
45,9 
4~,4 
45,6 
45," 
4::5,G 
4",6 
45,4 
40./ 
45,8 
45,J 
44,3 

46,2 
16,6 
4fl,h 
46,2 
46.4 
4G,2 
462 
458 
464 
,17 S 
4h.7 
45,9 
LS,t, 

115,0 4~,? 
45.2 44,5 
44,G 44,2 
44,2 449 
46,5 45.7 

4c 

" 
", , 

4' , 
L 

46.4 '16,6 4/ J 
46.7 4fl"l 47,; 
1 6,7 4G,0 "17,1 
46,1 46,1 47",~ 
LG.1 46.4 4b,...::, 
41::,,1 4b.4 L5,5 
46.1 45:' 4U 
46,3 46 E 46.5 
46,1 45,5 L7,2 
L6,2 4;,S 46,6 
L6,1 45,5 46.2 
43,3 46.3 46,J 
4S,2 4E,2 16,S 
45,0 4:,5 L5,[I 
44,R 2~.'~ 45,5 
44,6 44.9 
44 ~ 44,5 4' 7 

,,-, L~.4 4L:9 
45.3 4674'5 

47,2 
47,2 
47,J 
46,6 

j 

48,2 47 1 
47.7 47,0 

47.2 47,C 45,9 
L7.4 47,l 45,9 

Lb./ 46,,2 L7,[I 45,8 
46,5 46,3 L7,2 46,1 
4;:::: ~6,3 L7,1 46,2 
46.4 45,9 4[',0 L7,4 
465 46.3 47.0 46,9 
464 46.6 47,1 47,4 
46,5 L6.7 47,2 47,5 
16,8 46.6 46.9 46,6 
464 45,9 46,8 46.3 
46,1 45,5 46,' 45.9 
4:=i,") 4:=i,;> 4"1 R 45,; 
4S,0 44.7 45,9 L5,6 
44,8 44.4 46 1 LS,4 
4G 4 44,5 46'1 q,g 
4/,~, 4~,U -"') LS.7 

4~,~ 4fl? 
45.7 4C,2 
15,9 46.2 
469 46,1 
17.1 46,4 
47,? 46.4 
47.0 4(',0 
47.J 47.0 
47,0 46.8 
46,S L7,IJ 
458 47,1 
46,2 4f,,4 
4;[1 4G.l 
45,8 46,3 
45,7 46.0 
4~ Y 45 9 
4:J.7 46,5 
16,146,0 
46,8 46,3 47,9 47.2 

IIIIIIIiIIiICI -+7 ...... 

46,3 
46.4 
4~,9 
16,3 
45 C 
459 
46.:J 
46,5 
4~.1 
L:),] 
15,3 
44,6 
44,9 
44,8 
4~,3 
16,5 ...... 
4::,6 
4~.7 
"15,5 
46,,] 
46,4 
16,5 
4; R 
47,: 
47.9 
48,0 
,16£ 
4; II 
46,2 
4::' ':! 
46,[ 
46,5 
46,9 
46.1 
j5.3 
L6,5 

4:=i 8 ,/ ...), 
_ ....;I~ 1o- 'Oioii. 

4C,2 ,+/.4 4:J,'j 

46~, L6,1 ~ < " ? ~ 
~6,~ 46 - "TU,J 

...oj/i 7 .... 4 .... 
46 E 4b,b 471 4G,O 

46,S 4/,~ 
47.2 47,0 
48,J 47,4 
47,2 47.2 
47,0 47,4 
Lj.S 46,4 
47,4 47,3 
46.4 4G,G 
47,1 46,9 
47,0 Ll,1 
47,2 4b,b 
,172 4c,1 
4F"R 47.1 
40.2 46,9 
48,1 47,4 
48.2 47,5 
,18,0 4E,~ 
F,R 4/,8 
43,[1 47,9 
4/9 47,4 
47,3 47,6 
48.U 18,L 
47,8 4R.? 
48,6 4[:,2 

47,2 
46.9 
46,9 
47,6 
47, I 

46,6 4q,0 45,2 
4b,3 4b,lI 45 S 

46.7 
47,9 
46.9 
4b./ 
46,1 
45.8 
4bS 
4~ 4 
46,5 
46,7 
46,] 
47,5 
48.1 
46,8 
47 S 
47,::; 
40,7 
47,7 
46 1 
"17,2 
47,R 
47,; 

45.0 45,8 
Lb,b 4b,U 
L7.4 4~,8 
47.4 46,2 
48,[1 L7,1 
47 c 1 70 

,...) 46'? 
4Z~ 48'-3 4J L ' 

45 C 4/,j 
46] 45,8 
4E,6 4b,6 
~7,5 4fl,2 
F 4 1/,3 
47< 46,2 

, ,0 4- '} 
4§.o 4~ 4 
4~,3 4~ 0 
LI,5 471 
4 ~ J 4C.0 
L;,I...J L64 
4/.4 47'0 
474 4'34 
48.0 49,J 

472: 47,:3 
18,8 'iB.8 
4R,g 48.7 
47,6 432 
48.1 4B.' 
47 E 4::' U 
47.4 47,1 
4 7 ,5 46,9 
4G,O 47,5 
47.4 4f,.7 
46.0 46.1 
46,4 4::;,8 
46,5 4:;,9 
46,3 46.5 

1~:~ !~"g 
L6,3 4:=i,4 
45,L 47.4 
45,7 46.6 
46 b 46.8 
47.' 2 L6,4 
46 6 46,6 

, "16,1 483
0 46.5 

46.8 46,5 _ ,b 46.7 
46,8 46.5 4/,4 47.8 
46,3 46,8 4t,9 L8,2 
L6,9 47,9 47.7 47,1 
47,6 48,1 47,6 46,9 
46.7 47, I 47,;:> 47,? 
45.7 47,6 46,9 47.7 
4G,O 48.3 48.5 47.5 
4:.8 4],5 47.9 47,8 
45,9 43,5 47.7 46.7 
4/.:2 47,0 42,3 47,6 
4~,8 4/,U 47,2 47,6 
4::.7 46,S L7,] 47,] 
46,L 4b./ L6,7 47,6 
47,6 4c,[I 47,2 47,6 
47,0 46,8 4c,,6 "17,3 
4E:,[I 48,0 46,6 L71 
4E,3 47,3 4;,1::, LG,4 
48.5 4R r 46 S L7,2 
48,0 47,8 47.1 48,2 
47,,1 48,] 47.4 \ 18,1 
47,4 477 47,9 \ 47 'cy 
46.3 4/.~ 4R.I ,..\41; ,7 
474 47,8 4778~ Al 7 
48,2 47,7 4~ ,::) \18 ,3 

46.0 

16,8 
47,9 
47,9 
L7,1 
46,8 
46,2 
46,6 
46,7 
47,2 
16,; 

44." 
48.7 
46,9 
46.3 
4~,j 

436 
1E.5 
48,6 
47.6 
46,2 
L5,'J 
L ~d 
4; ,...) 
47,5 
46,8 
16,5 
46,4 
"17,3 
45.9 
45,7 
46,7 

4S,] 45,5 45,7 41.4 484 4S,5 45-7~ L6,3 47,8 
4E,2 47,9 47.4 4~'~"1cL1 47,0 1(,~ 48,2479 

47.4 
47,; 
4 0-0 , L 

47,3 
48,2 
48,1 
48,9 
48,2 
46.6 
47,4 
4fl,:=; 
47, L 
45,8 
L6,6 
LG,:] 
1 ~ 1 
'6:3 
46,3 
4Rn 
48,2 -44,S 
39,1] 
~:g,2 
"':~1,8 
1~,n 
3:.7 
3:,3 
33,4 
36.3 
J6A 
36,2 
36,5 
36,6 
37,6 
lfl,q 
37.4 

4...),...) 
L5,7 
L5,5 
LS,7 
L6,J 
L5.7 
4:1.8 
46,2 
L6,5 
46,5 
47£ 
47.l 
4~ 5 
46,: 
46,5 
46,6 

47,:] 
47,3 
46.7 
47,1 
46,9 

4602 4(,.7 
,1:35 47,3 
47.7 44.4 
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46.7 47'6 47.0 49.6 48:8 46.2 49.6 .2 25.4 22.9 22.2 
47.1 48'6 47.3 50 48,3 488 50.2 .~ 26.4 22.7 22.5 
46.6 48'2 47.5 .4 50.4 48:4 46.3 48. 27.4 22,1 22.3 
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4~'§ 4i3 46.5 47,3 48.9 48.6 48.3 46.6 28.0 23,8 22.2 

4466:53 4~ :~ !~:~ j~ ~ l~:§ !~:~ m ~~:3 , m ~~:~ ~2~1:~9 
, 47:9 46.3 48.1 46.6 46.1 46.2 47.7 37.0 22.6 . 

4~:§ m l~:~ 4~f tn ~~:~ :~:i :~:? ' m ~~:~ m 
1~.·~ m ~~~ :&:~ t~'r 4~:b ~~:~ 4~:~ 4.i.~ ~g ~~.6 21.7 
46.8 460 466 47.7 482 46.5 49.6 47.4 418 26.9 22.2 21.8 

4
4
5
6'84 48 3 46:7 lH 48'4 4

4
6
7

.7
3 

47.6 45.4 46."", 29.7 22.2 22.1 
· 484 465 . 48'8 . 47.1 46.4 47.4 " 34.1 23.7 22. 

46.8 481 46:2 ~r§ 48'9 47,5 47.5 45.0 48.2 , 37.1 23.2 22 
46.8 479 465 . 49'0 47.4 45.9 45.4 46.5 41.0 23.8 2 .7 
46.2 47' 1 46:9 47.6 48'7 46,8 45.9 45,9 46.5 45.2 25.2 3.5 
446

6
.49 46:5 4

4
6
6

.9
7 

49 .. 2 47:9 4487.41 46.5 45.6 46.2 '-i5.4 27.3 24.8 
· 472 4 6 480 . 47.0 46,6 470 71 301 253 

46.6 47.'3 4
4
8
6

:2
8 

47.3 47.7 48.4 47.8 45,6 47.'8 4~' 32'.8 26.4 
471 472 47.1 478 48.8 46.6 45.7 493 48 358 268 
47 '0 . 46'6 46.9 47'6 480 468 458 49'7 . . . 

· 47.4 . 469 . 4i4 . . 49:9 50.1 , 38,1 27.3 
1~:~ 4466.83 K~ 4

4
7
7
:0
3 

l~:~ 4
4

7
7

:5
8 

4~:1 ~~:ij 50.0 5500.56 3490'63 ~6.g 
462 46'9 468 . 488 ' 477 468 49.9

7 
50:3 , 42:4 32.2 

46'6 47 '1 46:6 4477.66 48'3 tr~ 47.'8 46:7 49'1 49,3 42.5 33842.9 
46'5 47 '0 47.0 . 477 . 469 466 50 438 
46'5 46'9 47.1 47.4 4i5 47.2 46'8 47' 2 50:7 48,2 ~5 '5 41.2 
46'7 . 471 47.7 . 46.8 46'7 48'0 50,8 47,9 ' '0 43.7 
46'8 l?'~ 47:0 47.0 i~'~ 46.7 46'6 47'5 50.0 47.8 46~:li J 45.6 
46'7 . 466 47.1 471 46.9 46'9 47' 1 48.9 47.6 46·a... /' 46.5 
46'6 47.0 46:6 47,2 47'8 47,0 47'0 4i1 47.6 48.1 4i2" _ _ 7. _ 
46'8 :~'j 46.8 46.8 47'8 47.0 46'8 46 '6 46.7 47.9 4io '. 47.2 
47'0 46'9 47.1 47.1 41'S 47.0 46'S 46'3 46.7 47.5 46 '2 47.3 
47'3 46'8 46.8 47.2 47'7 47.2 46'5 46'3 46.9 47.2 46'2 46.9 

' 47'7 46'8 47.2 47.4 47'8 47.4 46'7 46'3 46.9 471 46'0 47.1 47'7 . 47.0 47.4 . 472 . . 477 . . 476 
47'3 46.9 47.1 47.0 47.8 4h 4ft 4~'j 47:8 !j'~ 46.3 48:0 
47:2 ~~:~ lH !~.~ m :r~ 47.'4 46:6 4~'~ 47:6 j~. ~ tN 
4466.78 47.4 47.0 47'4 47.6 47'0 47.1 47,6 47'7 47.7 47.6 476 

. 468 47.3 . 47.6 47'1 47.4 47.6 47'9 47.7 47.4 47 b 
47.0 46.8 46.8 47.5 47.5 47'2 47.2 47.9 47:9 47.9 47.4 46.8 
1~:~ 46.6 m :?:~ 44~·98 4i1 4~'~ 47.7 47.6 47.9 46.9 46.6 

' 4
4

7
7
.0
3 

4476'08 47'.0 47.0 47'.6 46:9 47'.0 4477.52 475 474 47.3 463 
471 47:1 47:3 47.2 46.5 

47:3 46:8 47.3 4i8 47.4 47.0 47.4 47'4 47.1 47.3 46.7 46.6 
47.4 46.6 47.1 47'5 47.3 47.0 47.6 47'4 473 471 

STA (+) 36+17 
RGE (+) 200~~·.6 

22.6 ~~.~ 25.1 
22,6 2z'.9 2254.29 
22.8 23.0 . 
22.8 23.4 25.1 
23.1 23.3 25.1 
23.0 23.6 25.1 
23.0 24.2 25.0 
22.9 24.6 25.4 
23.5 25.2 25.5 
23.8 25.6 26.2 
24.7 26.1 ~~~ 
25,5 26.8 27' 8 
26.7 27.4 28'2 
27,4 28.5 29'3 
28.6 30,2 3 (0 
30.4 31.9 33'0 
32.2 34.6 ' 

5~'~ %~ ~~l . 42.8 41.5 
43.1 45.1 43.9 
45.1 46.0 45.4 

- ~.~ - ",* - ~~~ -
47,1 46.6 46.4 
47.2 46.8 47.0 
47,4 46,~ 47.1 
472 47.4 4~'j 
47,6 47.4 47'5 
47.8 47.4 47'6 
47.9 47.7 47'4 
tH :11 47.'2 
47.7 47'1 47.6 
47,4 47'0 47.4 
46,8 46'9 47.0 
46,7 4&8 47.2 
46.8 . 46.9 
46.8 46.5 46.9 

25.0 
25.0 
25.2 
24.7 
24.9 
25.5 
25.4 
25.2 
25.4 
25.5 
25,6 
25.5 
25.8 
25,9 
26.1 
26.0 
26.6 
27.5 
27.8 
28,0 
29.0 
30.2 
30.8 
33.0 
35,4 
37.9 
41.2 
43.3 
45.0 
45.4 a -
47.0 
47.5 
47.2 
47.2 
47.8 
47.2 
47.6 
47.7 
47.4 
47.5 
47.3 
47.2 
47.6 
46.9 
46.9 

o 
o 
+ 
N 
'<t 

« 
~ 
(f) 

26.0 
25.8 26.2 
25.9 26.6 
25.9 26.3 
26.2 26,5 
26.2 27.9 
26,6 26.5 
26,8 27.1 
26.7 27.2 
~g'~ 27.2 

. 27.6 m 28.3 
, 28.7 

28.2 30.0 
2~.3 30,7 
30.4 32.0 
31.7 33.2 
33.0 34.3 
35.0 35,7 
37.6 38.8 
40.3 41.3 
42.9 42.9 
44.5 44.2 
45.7 45.0 

_~ __ .~';O_ 
46.8 16'~ 
46.9 46'6 
~~ .; 46:8 

. 46.6 
47.2 46,9 
47,7 46.9 

iU ~:n 47,3 46.9 
47.4 47.0 
47.3 46.7 
47.0 46,5 

~7'5 46.3 47.1 47'6 46.9 47.2 47.3 47'4 . 47,3 ' 46.9 
472 466 471 . 47.0 47.3 47.1 46.7 _ _ __ _ __ _ __ _ 47i __ _ ~~S5- ___ ~:~ j~:~ __ 4~:~ tf$ __ 47.'2 !~.~ __ lH rg __ ~~.~ 1~'~ 

47.3 4b. 46'6 47.3 46.0 46 6 1.< 474 4
46
6.5

9 
46'.4 46.7 46.2 

46.3 46.4 47.1 

:c~ .. t'i'---_~ __ T~1t! ~M I NAL t§-1AN N E L 
-- 4"0;4 468 46.5 

46,9 
46.6 
46.7 
4 0,0 
46.4 

~!j? . ~g:~ 
CH~!~ NEL AZI M"-l'TH 

--- 4~~'~I---------?4~~~:~ 
47.1 46.5 46'7 47.1 46.3 46:3 !~'I 47:2 46'5 468 46.7 46.5 
47,1 46.6 46'9 47,5 46.0 466 47'0 469 46'8 46'.6 46.7 46.4 

, H'§ 1~'~ 470 47.0 ~~.g 46:5 46:9 4476'28 4i 2 46 3 46.3 46,6 
47'2 46'7 46'9 47,3 . 46.5 47.0 46'9 46'1 45'7 46.0 46,5 

· 4il 46'3 46'5 47,2 46.6 46.2 47.1 46'4 46:7 46:7 4
4
7
6
.2
8 

4467 .. 80 4io 46'2 46'6 47,2 46.4 46.3 47.0 46'4 464 468 
46> 46.1 ~~~ 1;:8 4~:4 46.0 47.0 46'8 46:6 46:7 !~~ !~'§ 
4466.87 46.4 46.4 47.1 46.2 4466.45 46,9 46'9 46.7 46.5 48'2 49'.3 
46'7 45.7 46.8 47.4 46.0 . 47.2 47.'3 46.7 46.6 47'7 48.6 
46'2 45.4 46.6 47.1 45.9 46.2 47.4 47 0 44~·96 49.1 47'5 50.1 
46'3 45.8 46.7 47.0 46,0 46.3 47.0 47'0 46'7 48.2 48'0 48.4 
46'0 4456'07 46.4 46.6 46.4 4H 46.6 47'0 4i 2 48.0 47'4 47.3 

, 45:6 45'8 46.1 46.6 46.2 46'1 46.6 46'8 46'8 51.5 47'3 47.1 
· 47.2 46'2 46,0 47.0 46,5 46:3 .4~·~ 46:5 46' 6 498 46'8 48.3 

47.3 45'9 45.8 46.8 46.5 460 16'2 45.9 47' 1 50:3 . 48.6 
47.2 45'5 46.2 47.1 46.2 46:4 46'5 46.3 48L 50.5 47,1 48.1 
47.2 45'9 46.4 46.8 46.4 46.8 • 4' ~ - -- - ~6._ - -.J - - 6Iioiio - - .-
4467.46 47 :4 1~'~ !~:~ :g 45.3 ~ ~ 44.9 4431 :99 4431:94 4427.'6

0 11~ 
. 468' 46.5 47. 1 44.5 48 7 ' 473 46.7 46.5 423 39'8 39'9 404 400 

49'5 46.7 46:5 46.8 46.8 46.3 ~ 459 . 37'3 37'3 38:5 38:3 
48:9 44

5
7'61 46,0 47.8 47.2 46.4 , 4z'2 39.9 34:~ 35'7 35.6 37.3 

, 47.7 47'0 45,6 47.4 47.7 ~1 39'9 36.6 33,1 33'9 34.4 3346'86 
47.1 47'0 45,5 4580.62 47.7 ~ tlr,\43.1·5 3368:40 ~H 31.7 33'2 32.2 33'3 

' 46.2 47 '9 46.3 49'2 47.2 · . 296 . 312 
46.8 47'8 46.3 49'~ 46.4 ~ 3453'73 3331:51 ~~.~ 27:4 3280.86 30:6 2391:97 
46.2 47'4 46.6 48'0 ~6. ., . . 262 . 278 45.3 . 468 ' 32.8 28'5 26.8 25'0 275 26'4 2i6 
45.9 46.4 46'5 48.0 .2 30.7 26'7 25.3 240 26'2 . 25'6 
46.8 47.1 46'9 46.3 ~ 40.3 29.5 25' 1 24.5 . 25 '1 24.6 243 
46.1 47.4 47'0 46.0 ~ 37.8 28,5 23'8 23.1 ~2~'~ 240 23.8 23'6 
47.0 48.3 48 '2 44.4 , 36.7 26.9 23'1 22.8 :~ 22:4 ~~'2 22:9 
48.4 47.6 47'3 ~ 37.4 25.0 2z'3 22.0 1.3 22.1 21'5 22.3 

' 48.~ 49.3 47'4 ~ ~.O 33.2 23.4 21'5 21.1 21.5 21.3 21'1 22.2 
, 48.8 48,0 47'9 ' 39.0 31.2 22.7 21'0 20.9 1.3 21.0 21'2 21.9 

4~:~ :~:I 1i¥ :l~:g m m ~g.~ ~n 2g~ ~g:§ ~8:~ ~l:~ 
47.9 49,1 ~'6 34.8 265 20.9 20'4 . 20.2 20.3 20'6 21.1 
48.3 491 ~ 40 '8 32.6 25'1 20.8 20'2 20.2 19.9 20.1 20'6 20.5 
47,9 48.4 40'0 30.5 23'6 20.3 19'8 19.~ 204' 210 
48.5 48.5 ~ 38'4 29.5 22'7 19.7 20'0 20.0 20:3 20.0 20:8 
48.6 48.2 ' 3io 27.9 21'8 20.4 19'9 20.1 GREEN #3 20.8 
47.9 4W 35'4 27.0 21'5 20.2 19'6 20.2 20.4 

' t4~7.~4 ~ 4 . 33:6 26.3 21:4 20.0 20:0 l§:? wi LIGHT 20.9 
· ' , 43.8 32.3 24.9 21.2 20.1 C"LOOD T./DE 20.5 

47'1 ~ 38.3 31.0 24.1 20.9 20.0 " 20.6 

r ~ , ~~'.~ ~8:r ~1~ ~8'~ 19.5 14 SEPTEMBER 2002 20.5 
46'1 34.5 29.5 21.7 203 I§:~ 
39'1 32.4 29.2 21.2 19'8 195 ( \ 

~ 3i8 31.5 28.0 21.0 19'7 20'0 STA +) 32+16 
, 37'1 30.4 29.2 20.8 19'8 19'6 

~ ~ , :In ~H ~l:: ~g:~ l§:~ 1~:6 RGE (-) 200 
, 3z'7 26.6 24,9 203 . 

~ . 3 (,5 25.0 23.5 19:9 
, 30 1 24.2 22.3 200 

~ I 29'2 23.5 21.8 19'9 
~ , 28:9 22.8 20.9 20:1 
~ 289 22,5 20.6 198 

28'6 21.5 20.2 . 
28'1 21.0 19.9 
2i4 20.8 
27:5 20W9Cl 
27.1 
27.4 <- ~ 1 
27.3 /' ':8 

46.1 46'5 4~'~ 
46.3 46'4 4i 4 
46.2 46'2 48'2 
46,3 46'2 482 
46.6 48'0 . 
47.7 48' 1 49.0 
47.3 47'4 49.1 
47.9 48 iJ 48.8 
48.7 479 47.8 
48,0 482 48.8 
47.7 477 48.2 
48.0 47 '0 48.7 
48.0 4i 6 48.6 
47.2 48'3 48.2 
48.0 47' 6 46.3 
48.9 4

4
7
8
:6
3 

:U 
47.4 . 47.8 

- tK:I - -~ - __ S,I- -
43.7 43.2 47.1 
42.2 41.3 42,6 
39.9 40.0 41.5 
37.9 38.4 40.1 
3~ 3W 3~ 
36.8 35.1 36.0 
35.0 34.1 34.9 
33.6 32,~ 33.9 
32,3 31.2 32.8 
30.2 29.7 31.4 
28.3 28.3 29.1 
26.6 26.8 27.4 
25.2 25.9 25.8 
23 6 25.4 24.8 

. 24.6 248 
23.2 23,8 24:6 
22.9 231 22.3 . 24.3 
22.3 ~~.~ 23.8 
22,2 . 23.2 
21 7 22.0 22.5 

. 21.9 222 
~11~ m 21'.6 

20.9 
20.9 
21.2 
21.0 

46.7 
46.8 
46.7 
46.8 
46.5 
49.7 
49.3 
49.8 
47.3 
48.6 
48.6 
49,5 
48.2 
47.2 
47.4 
44.7 
47.2 --46.8 
42.3 
40.2 
38.7 
37.1 
36.1 
35.4 
34.4 
32.9 
30.6 
28.3 

27.0 
26.0 

25.2 
24.6 
24.3 
23.8 
23.4 
23.1 
22.6 
22.3 
21.9 
21.7 
21.5 
21.6 

46'2 46.0 , 45.2 
4~'~ 49.8 , 49.7 
46.1 47.5 
48.2 48.2 
49.4 48,7 
50.2 48.9 
48.4 47,6 
48.7 50,4 
48.3 49.8 
49.8 48.5 
48.4 49.3 
47.6 49.1 
48.2 49.4 
50.6 48.4 
48.2 47.8 

- f6- - ~&.~ 
43.6 43.6 
42.2 42.1 
39.9 40.2 
38,4 38.6 
37.3 37.3 
36.7 36.7 
36.1 35.9 
34,1 33.9 
32.0 31.5 
29.9 30.1 
28.3 29,1 
26.9 28.0 
26.1 26.8 
25.7 26.1 
25.3 25.7 
24.8 m 
~~.~ 23:8 . 23.1 
23.3 22.8 
22.9 22.7 
22,6 22.3 
22.3 22.5 
21.9 

-

27" 

-

o 
o 
+ 
'<t 
'<t 

« 
~ 
(f) 

26.0 
26.4 
26,5 
26.6 
26.7 
26.7 
26.9 
27.3 
27.8 
27.9 
28.8 
28.5 
29.4 
30.3 
31.4 
32.8 
33.7 
34,9 
36,0 
37,4 
39,6 
41.7 
43,8 
45,3 

~-
46.9 
46.7 
46.8 
46.9 
46.2 
46.0 
46.7 
46,9 
46.8 
46.5 
46,9 
46,7 
46.2 
46.2 

26.5 
26.6 
27.1 
27.3 
27.6 
27,7 
27.7 
27.4 
28.4 
29.0 
29.7 
30.4 
31.3 
32.1 
33.5 
34.2 
35.3 
36.1 
38,7 
40,9 
43.4 
44.~ 
45.6 

_ 4"--!l... 
4G:r" 
46.6 
46.2 
46.7 
46.5 
46.6 
46.8 
46.8 
46.7 
47.0 
46.6 
46.7 
46.3 
46.2 
46.1 

" . 4!f.f
6

.
1 

~ . 22 3" ~~:~ 
. 49.5 

49.2 4 7? 

49.1 
50.3 
49.3 
49.2 
4~.9 
49.8 
50.4 
49.8 
49.8 
48.2 
49.7 
47.7 
48.8 
49,8 
50.4 
48.6 
49.5 
49.5 --50.3 
42.8 
40.7 
39.1 
37.7 
36.4 
35,5 
33.9 
32.0 
30.1 
28.7 
27.9 
27.1 
26.2 
25.3 
24.6 
24.2 
23.7 
23.4 
23.2 
23.0 
23.0 
22.5 

49.7 
49.5 
49.0 
48.4 
48.0 
48.4 
49.2 
49.5 
47.5 
49.4 
48,0 
48.5 
47.9 
48.6 
49.2 
48.5 
48.2 

- w, 
43.4 
41.8 
40.0 
38.0 
36.3 
35,1 
33,3 
32.1 
30,5 
29.1 
28.5 
27.9 
27.0 
26,1 
25.2 
24.6 
23.9 
23.4 
23.2 
23.0 
23.0 

-

-

o 
o 
+ 
to 
'<t 

« 
~ 
(f) 

27.3 
27,3 
27.4 
27.3 
28.3 
28.6 
28.9 
29.2 
30.1 
30.7 
31.3 
32.4 
33.1 
34.3 
35.4 
37.2 
39.8 
42.2 
44.2 
45,5 

...... 0 _ 
46.3 
46.6 
46.3 
46,4 
46.6 
46.8 
46.5 
46.8 
46.7 
46.9 
46.2 
46.3 
46,4 
46.4 
46.7 
46.3 
46.4 
46.2 
4' ~ 

45.8 
45.5 
45.5 
45.6 
45.7 
45.8 
45.6 
49.3 
47.2 
48.0 
49.5 
48.4 
50.6 
48.1 
48.7 
48.6 
47.6 _7._ 
47.7 
43.3 
42,5 
39.7 
37.9 
35.9 
34.4 
32.8 
31.6 
30,5 
29.2 
28.6 
27.7 
27.0 
26.1 
25.3 
24.7 
24.3 
23.7 
23.5 
23.2 
23.2 
23.2 

-

-

27.0 
26.8 
27.2 
26.7 
27.7 
27.4 
27.8 
28.2 
28.8 
28.6 
29.3 
29.6 
30.7 
30.9 
31.7 
32.9 
33.6 
34.4 
35.3 
37.0 
38.9 
41.5 
43.2 
45.2 
45.9 

o 
o 
+ 
co 
'<t 

« 
~ 
(f) 

26.9 
27.7 
27.5 
27.5 
28.5 
28.3 
28.9 
29.0 
29.2 
29.7 
30.4 
30.9 
31.9 
32.8 
33.4 
34.2 
35.0 
36.0 
37.4 
40.1 
42,2 
44,2 
45.7 

~8-
46.4 

- lH' 
46.5 
46.8 
46.6 
46.6 
46.7 
46.9 
47.0 
46.8 
46.7 
46,6 
46.4 
46.3 
46.3 
46.0 
46.2 
45.9 
45,8 

46.S 
46.5 
46.6 
46.6 
46.6 
46.6 
46.8 
46.5 
46.5 
46.3 
46.3 
46.0 
46.1 
46.2 
46.0 
46.1 
463 
45.7 
45.7 
45.6 
45.7 
45.7 
46.1 
45.8 
46.6 
49.1 
48.5 
50.4 
48.8 
48.8 
49.2 
47.1 
47.8 
48.6 
50.3 

-- 45.) 
45.7 
45.9 
45.7 
45.7 
45.7 
45.5 
45.6 
46,7 
47.3 
48.2 
48.8 
46.9 
48.2 
49.0 
48.0 
47.7 
49,1 

1IIIII!II!I.2 -
43.1 

_ 4La.. 
4",," 
42.6 
41.4 
39.5 
37.3 
35.7 
34.0 
32.6 
31] 
30.0 
29.3 
28.2 
27.2 
26.7 
25.9 
25.6 
25.1 
24.7 
24,3 
24,0 
24,0 
23,8 
23.8 
23.4 

42.2 
39.6 
382 
36.1 
34.3 
32,8 
32.1 
30.5 
29.5 
28.4 
27.4 
26.7 
25.7 
25.4 
24.7 
24.5 
24.2 
23.9 
23.8 

28.2 
27.9 
28.1 
28.8 
28,5 
28.8 
29.9 
30.3 
30.4 
30.9 
31.8 
32.2 
32.4 
33.3 
34.1 
34.9 
35.7 
37.8 
40.6 
42.6 
44.5 
46.0 

- ~G.-
46.6 
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CODE I.D. NO. 80091 
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SPEC. NO. 04-00-0036 
CONS1RN. CONTR. NO.. 
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Station ID Date Time (ESTPred A1 Backup
8531680 2/6/2009 0:00 1.1 1.55 1.57
8531680 2/6/2009 0:06 1.22 1.68 1.7
8531680 2/6/2009 0:12 1.34 1.83 1.87
8531680 2/6/2009 0:18 1.48 1.97 2
8531680 2/6/2009 0:24 1.61 2.12 2.15
8531680 2/6/2009 0:30 1.74 2.24 2.26
8531680 2/6/2009 0:36 1.88 2.24 2.41
8531680 2/6/2009 0:42 2.01 2.21 2.54
8531680 2/6/2009 0:48 2.15 2.66 2.7
8531680 2/6/2009 0:54 2.28 2.78 2.82
8531680 2/6/2009 1:00 2.42 2.94 2.96
8531680 2/6/2009 1:06 2.55 2.94 3.08
8531680 2/6/2009 1:12 2.69 3.22 3.23
8531680 2/6/2009 1:18 2.82 3.35 3.37
8531680 2/6/2009 1:24 2.95 3.35 3.49
8531680 2/6/2009 1:30 3.08 3.62
8531680 2/6/2009 1:36 3.2 3.75
8531680 2/6/2009 1:42 3.33 3.85 3.87
8531680 2/6/2009 1:48 3.45 3.92 3.96
8531680 2/6/2009 1:54 3.57 4.04 4.07
8531680 2/6/2009 2:00 3.68 4.15
8531680 2/6/2009 2:06 3.79 4.21
8531680 2/6/2009 2:12 3.9 4.33 4.35
8531680 2/6/2009 2:18 4 4.36 4.39
8531680 2/6/2009 2:24 4.1 4.42 4.46
8531680 2/6/2009 2:30 4.19 4.5 4.52
8531680 2/6/2009 2:36 4.28 4.56 4.57
8531680 2/6/2009 2:42 4.37 4.59 4.61
8531680 2/6/2009 2:48 4.45 4.66 4.7
8531680 2/6/2009 2:54 4.53 4.7 4.73
8531680 2/6/2009 3:00 4.61 4.72 4.75
8531680 2/6/2009 3:06 4.68 4.8 4.82
8531680 2/6/2009 3:12 4.74 4.8 4.85
8531680 2/6/2009 3:18 4.81 4.85
8531680 2/6/2009 3:24 4.86 4.87
8531680 2/6/2009 3:30 4.91 4.94
8531680 2/6/2009 3:36 4.96 4.95
8531680 2/6/2009 3:42 5 4.96
8531680 2/6/2009 3:48 5.04 5.02
8531680 2/6/2009 3:54 5.07 5
8531680 2/6/2009 4:00 5.09 5.03



Station ID Date Time (ESTPred A1 Backup
8531680 2/6/2009 4:06 5.11 4.97
8531680 2/6/2009 4:12 5.13 5.04
8531680 2/6/2009 4:18 5.13 5.03
8531680 2/6/2009 4:24 5.13 5.05
8531680 2/6/2009 4:30 5.13 5.02
8531680 2/6/2009 4:36 5.12 5.04
8531680 2/6/2009 4:42 5.1 4.98
8531680 2/6/2009 4:48 5.08 4.98
8531680 2/6/2009 4:54 5.05 4.97
8531680 2/6/2009 5:00 5.02 4.92
8531680 2/6/2009 5:06 4.98 4.9
8531680 2/6/2009 5:12 4.93 4.85
8531680 2/6/2009 5:18 4.88 4.79
8531680 2/6/2009 5:24 4.82 4.78
8531680 2/6/2009 5:30 4.76 4.79
8531680 2/6/2009 5:36 4.69 4.72
8531680 2/6/2009 5:42 4.62 4.68
8531680 2/6/2009 5:48 4.54 4.6
8531680 2/6/2009 5:54 4.46 4.55
8531680 2/6/2009 6:00 4.37 4.5
8531680 2/6/2009 6:06 4.28 4.39
8531680 2/6/2009 6:12 4.19 4.31
8531680 2/6/2009 6:18 4.09 4.23
8531680 2/6/2009 6:24 4 4.15
8531680 2/6/2009 6:30 3.89 4.05
8531680 2/6/2009 6:36 3.79 3.97 3.99
8531680 2/6/2009 6:42 3.69 3.82 3.85
8531680 2/6/2009 6:48 3.58 3.74 3.77
8531680 2/6/2009 6:54 3.48 3.74 3.68
8531680 2/6/2009 7:00 3.37 3.56
8531680 2/6/2009 7:06 3.26 3.42
8531680 2/6/2009 7:12 3.15 3.3 3.31
8531680 2/6/2009 7:18 3.04 3.19 3.21
8531680 2/6/2009 7:24 2.93 3.11 3.13
8531680 2/6/2009 7:30 2.82 3.11 3
8531680 2/6/2009 7:36 2.72 2.92
8531680 2/6/2009 7:42 2.6 2.79
8531680 2/6/2009 7:48 2.5 2.61
8531680 2/6/2009 7:54 2.39 2.55
8531680 2/6/2009 8:00 2.28 2.49
8531680 2/6/2009 8:06 2.17 2.37



Station ID Date Time (ESTPred A1 Backup
8531680 2/6/2009 8:12 2.06 2.21
8531680 2/6/2009 8:18 1.95 2.14
8531680 2/6/2009 8:24 1.85 2
8531680 2/6/2009 8:30 1.74 2.21 1.89
8531680 2/6/2009 8:36 1.63 1.71 1.73
8531680 2/6/2009 8:42 1.53 1.61 1.63
8531680 2/6/2009 8:48 1.42 1.54 1.55
8531680 2/6/2009 8:54 1.32 1.38 1.4
8531680 2/6/2009 9:00 1.21 1.26 1.3
8531680 2/6/2009 9:06 1.11 1.16 1.2
8531680 2/6/2009 9:12 1.01 1.16 1.08
8531680 2/6/2009 9:18 0.91 1.01
8531680 2/6/2009 9:24 0.81 0.87
8531680 2/6/2009 9:30 0.71 0.77
8531680 2/6/2009 9:36 0.62 0.72
8531680 2/6/2009 9:42 0.53 0.58
8531680 2/6/2009 9:48 0.45 0.52
8531680 2/6/2009 9:54 0.36 0.94 0.46
8531680 2/6/2009 10:00 0.28 0.38 0.37
8531680 2/6/2009 10:06 0.2 0.36 0.32
8531680 2/6/2009 10:12 0.13 0.34 0.24
8531680 2/6/2009 10:18 0.06 0.33 0.22
8531680 2/6/2009 10:24 0.01 0.33 0.17
8531680 2/6/2009 10:30 -0.05 0.33 0.11
8531680 2/6/2009 10:36 -0.1 0.33 0.11
8531680 2/6/2009 10:42 -0.14 0.33 0.1
8531680 2/6/2009 10:48 -0.17 0.33 0.05
8531680 2/6/2009 10:54 -0.2 0.33 0.05
8531680 2/6/2009 11:00 -0.22 0.32 0.04
8531680 2/6/2009 11:06 -0.24 0.32 0.06
8531680 2/6/2009 11:12 -0.24 0.32 0.04
8531680 2/6/2009 11:18 -0.24 0.32 0.06
8531680 2/6/2009 11:24 -0.23 0.32 0.07
8531680 2/6/2009 11:30 -0.21 0.32 0.06
8531680 2/6/2009 11:36 -0.18 0.32 0.15
8531680 2/6/2009 11:42 -0.15 0.32 0.2
8531680 2/6/2009 11:48 -0.11 0.32 0.26
8531680 2/6/2009 11:54 -0.06 0.32 0.34
8531680 2/6/2009 12:00 0 0.35 0.42
8531680 2/6/2009 12:06 0.06 0.45 0.51
8531680 2/6/2009 12:12 0.13 0.47 0.59



Station ID Date Time (ESTPred A1 Backup
8531680 2/6/2009 12:18 0.21 0.65 0.7
8531680 2/6/2009 12:24 0.29 0.74 0.79
8531680 2/6/2009 12:30 0.38 0.83 0.88
8531680 2/6/2009 12:36 0.47 0.92 0.97
8531680 2/6/2009 12:42 0.57 1.02 1.07
8531680 2/6/2009 12:48 0.67 1.11 1.16
8531680 2/6/2009 12:54 0.78 1.22 1.26
8531680 2/6/2009 13:00 0.88 1.31 1.36
8531680 2/6/2009 13:06 1 1.38 1.44
8531680 2/6/2009 13:12 1.11 1.49 1.53
8531680 2/6/2009 13:18 1.22 1.6 1.64
8531680 2/6/2009 13:24 1.34 1.7 1.74
8531680 2/6/2009 13:30 1.46 1.8 1.84
8531680 2/6/2009 13:36 1.58 1.91 1.97
8531680 2/6/2009 13:42 1.7 2.04 2.08
8531680 2/6/2009 13:48 1.81 2.14 2.2
8531680 2/6/2009 13:54 1.93 2.27 2.3
8531680 2/6/2009 14:00 2.05 2.34 2.39
8531680 2/6/2009 14:06 2.16 2.48 2.52
8531680 2/6/2009 14:12 2.28 2.58 2.64
8531680 2/6/2009 14:18 2.39 2.67 2.74
8531680 2/6/2009 14:24 2.51 2.76 2.83
8531680 2/6/2009 14:30 2.62 2.89 2.95
8531680 2/6/2009 14:36 2.73 2.95 3.01
8531680 2/6/2009 14:42 2.83 3.07 3.11
8531680 2/6/2009 14:48 2.94 3.15 3.2
8531680 2/6/2009 14:54 3.04 3.24 3.3
8531680 2/6/2009 15:00 3.14 3.32 3.39
8531680 2/6/2009 15:06 3.23 3.4 3.47
8531680 2/6/2009 15:12 3.33 3.5 3.56
8531680 2/6/2009 15:18 3.42 3.59 3.66
8531680 2/6/2009 15:24 3.51 3.65 3.72
8531680 2/6/2009 15:30 3.59 3.73 3.79
8531680 2/6/2009 15:36 3.67 3.79 3.87
8531680 2/6/2009 15:42 3.75 3.86 3.94
8531680 2/6/2009 15:48 3.82 3.93 3.99
8531680 2/6/2009 15:54 3.88 3.99 4.05
8531680 2/6/2009 16:00 3.95 4.01 4.09
8531680 2/6/2009 16:06 4.01 4.04 4.12
8531680 2/6/2009 16:12 4.06 4.12 4.2
8531680 2/6/2009 16:18 4.11 4.12 4.19



Station ID Date Time (ESTPred A1 Backup
8531680 2/6/2009 16:24 4.15 4.16 4.23
8531680 2/6/2009 16:30 4.19 4.16 4.22
8531680 2/6/2009 16:36 4.22 4.23 4.29
8531680 2/6/2009 16:42 4.24 4.23 4.29
8531680 2/6/2009 16:48 4.26 4.25 4.3
8531680 2/6/2009 16:54 4.28 4.24 4.28
8531680 2/6/2009 17:00 4.28 4.29 4.34
8531680 2/6/2009 17:06 4.28 4.27 4.32
8531680 2/6/2009 17:12 4.28 4.27 4.3
8531680 2/6/2009 17:18 4.26 4.27 4.31
8531680 2/6/2009 17:24 4.24 4.25 4.28
8531680 2/6/2009 17:30 4.21 4.22 4.26
8531680 2/6/2009 17:36 4.18 4.16 4.19
8531680 2/6/2009 17:42 4.14 4.13 4.17
8531680 2/6/2009 17:48 4.09 4.05 4.1
8531680 2/6/2009 17:54 4.04 4 4.05
8531680 2/6/2009 18:00 3.98 3.94 3.97
8531680 2/6/2009 18:06 3.92 3.87 3.91
8531680 2/6/2009 18:12 3.85 3.8 3.82
8531680 2/6/2009 18:18 3.77 3.73 3.75
8531680 2/6/2009 18:24 3.69 3.68 3.71
8531680 2/6/2009 18:30 3.61 3.6 3.62
8531680 2/6/2009 18:36 3.52 3.53 3.55
8531680 2/6/2009 18:42 3.43 3.44 3.46
8531680 2/6/2009 18:48 3.33 3.39 3.43
8531680 2/6/2009 18:54 3.23 3.28 3.31
8531680 2/6/2009 19:00 3.13 3.18 3.19
8531680 2/6/2009 19:06 3.03 3.17 3.11
8531680 2/6/2009 19:12 2.93 3.17 3.02
8531680 2/6/2009 19:18 2.82 3.17 2.85
8531680 2/6/2009 19:24 2.71 3.17 2.75
8531680 2/6/2009 19:30 2.6 3.17 2.68
8531680 2/6/2009 19:36 2.49 3.17 2.55
8531680 2/6/2009 19:42 2.38 3.17 2.45
8531680 2/6/2009 19:48 2.27 3.17 2.34
8531680 2/6/2009 19:54 2.16 3.17 2.3
8531680 2/6/2009 20:00 2.05 3.17 2.17
8531680 2/6/2009 20:06 1.94 3.17 2.06
8531680 2/6/2009 20:12 1.83 3.17 2
8531680 2/6/2009 20:18 1.72 3.17 1.9
8531680 2/6/2009 20:24 1.62 3.17 1.78



Station ID Date Time (ESTPred A1 Backup
8531680 2/6/2009 20:30 1.51 3.17 1.65
8531680 2/6/2009 20:36 1.41 3.17 1.57
8531680 2/6/2009 20:42 1.3 3.17 1.46
8531680 2/6/2009 20:48 1.2 3.17 1.34
8531680 2/6/2009 20:54 1.09 3.16 1.23
8531680 2/6/2009 21:00 1 3.16 1.14
8531680 2/6/2009 21:06 0.9 3.16 1.01
8531680 2/6/2009 21:12 0.8 3.16 0.9
8531680 2/6/2009 21:18 0.7 3.16 0.83
8531680 2/6/2009 21:24 0.61 3.16 0.72
8531680 2/6/2009 21:30 0.52 3.16 0.62
8531680 2/6/2009 21:36 0.43 3.16 0.52
8531680 2/6/2009 21:42 0.35 3.16 0.46
8531680 2/6/2009 21:48 0.26 3.16 0.34
8531680 2/6/2009 21:54 0.19 3.16 0.27
8531680 2/6/2009 22:00 0.11 3.16 0.22
8531680 2/6/2009 22:06 0.04 3.16 0.14
8531680 2/6/2009 22:12 -0.03 3.16 0.06
8531680 2/6/2009 22:18 -0.09 3.17 0.01
8531680 2/6/2009 22:24 -0.15 3.17 -0.05
8531680 2/6/2009 22:30 -0.2 3.17 -0.08
8531680 2/6/2009 22:36 -0.24 3.16 -0.09
8531680 2/6/2009 22:42 -0.29 3.17 -0.14
8531680 2/6/2009 22:48 -0.32 3.16 -0.14
8531680 2/6/2009 22:54 -0.35 3.16 -0.15
8531680 2/6/2009 23:00 -0.37 3.17 -0.17
8531680 2/6/2009 23:06 -0.37 3.17 -0.14
8531680 2/6/2009 23:12 -0.38 3.17 -0.18
8531680 2/6/2009 23:18 -0.38 3.17 -0.17
8531680 2/6/2009 23:24 -0.37 3.17 -0.16
8531680 2/6/2009 23:30 -0.35 3.16 -0.1
8531680 2/6/2009 23:36 -0.32 3.16 -0.05
8531680 2/6/2009 23:42 -0.28 3.16 -0.07
8531680 2/6/2009 23:48 -0.23 3.16 0.01
8531680 2/6/2009 23:54 -0.18 3.16 0.09



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 0:00 -0.12 3.16 0.15
8531680 2/7/2009 0:06 -0.05 3.16 0.27
8531680 2/7/2009 0:12 0.03 3.16 0.35
8531680 2/7/2009 0:18 0.11 3.16 0.46
8531680 2/7/2009 0:24 0.21 3.16 0.57
8531680 2/7/2009 0:30 0.31 3.16 0.71
8531680 2/7/2009 0:36 0.41 3.16 0.87
8531680 2/7/2009 0:42 0.52 3.16 0.96
8531680 2/7/2009 0:48 0.64 3.16 1.05
8531680 2/7/2009 0:54 0.76 3.16 1.21
8531680 2/7/2009 1:00 0.89 1.36
8531680 2/7/2009 1:06 1.02 3.16 1.49
8531680 2/7/2009 1:12 1.16 3.16 1.64
8531680 2/7/2009 1:18 1.29 3.16 1.78
8531680 2/7/2009 1:24 1.44 3.16 1.93
8531680 2/7/2009 1:30 1.58 3.16 2.06
8531680 2/7/2009 1:36 1.72 3.16 2.2
8531680 2/7/2009 1:42 1.87 3.16 2.36
8531680 2/7/2009 1:48 2.01 3.16 2.53
8531680 2/7/2009 1:54 2.16 3.16 2.7
8531680 2/7/2009 2:00 2.31 3.16 2.84
8531680 2/7/2009 2:06 2.45 3.17 2.96
8531680 2/7/2009 2:12 2.6 3.16 3.14
8531680 2/7/2009 2:18 2.74 3.27 3.31
8531680 2/7/2009 2:24 2.88 3.4 3.45
8531680 2/7/2009 2:30 3.02 3.55 3.58
8531680 2/7/2009 2:36 3.16 3.71 3.75
8531680 2/7/2009 2:42 3.29 3.82 3.85
8531680 2/7/2009 2:48 3.43 3.93 3.98
8531680 2/7/2009 2:54 3.56 4.07 4.13
8531680 2/7/2009 3:00 3.68 4.2 4.25
8531680 2/7/2009 3:06 3.81 4.29 4.34
8531680 2/7/2009 3:12 3.93 4.42 4.47
8531680 2/7/2009 3:18 4.04 4.53 4.57



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 3:24 4.16 4.62 4.67
8531680 2/7/2009 3:30 4.27 4.72 4.77
8531680 2/7/2009 3:36 4.38 4.82 4.87
8531680 2/7/2009 3:42 4.48 4.93 4.97
8531680 2/7/2009 3:48 4.58 4.98 5.02
8531680 2/7/2009 3:54 4.67 5.07 5.11
8531680 2/7/2009 4:00 4.76 5.15 5.18
8531680 2/7/2009 4:06 4.84 5.2 5.23
8531680 2/7/2009 4:12 4.92 5.27 5.32
8531680 2/7/2009 4:18 5 5.33 5.37
8531680 2/7/2009 4:24 5.07 5.38 5.41
8531680 2/7/2009 4:30 5.13 5.39 5.42
8531680 2/7/2009 4:36 5.19 5.42 5.45
8531680 2/7/2009 4:42 5.25 5.43 5.47
8531680 2/7/2009 4:48 5.29 5.44 5.48
8531680 2/7/2009 4:54 5.33 5.47 5.51
8531680 2/7/2009 5:00 5.37 5.46 5.48
8531680 2/7/2009 5:06 5.4 5.51 5.54
8531680 2/7/2009 5:12 5.42 5.49 5.53
8531680 2/7/2009 5:18 5.43 5.5 5.54
8531680 2/7/2009 5:24 5.44 5.48 5.52
8531680 2/7/2009 5:30 5.44 5.46 5.5
8531680 2/7/2009 5:36 5.43 5.44 5.48
8531680 2/7/2009 5:42 5.42 5.38 5.41
8531680 2/7/2009 5:48 5.4 5.34 5.38
8531680 2/7/2009 5:54 5.37 5.3 5.34
8531680 2/7/2009 6:00 5.33 5.25 5.28
8531680 2/7/2009 6:06 5.29 5.17 5.21
8531680 2/7/2009 6:12 5.24 5.11 5.15
8531680 2/7/2009 6:18 5.19 5.1 5.08
8531680 2/7/2009 6:24 5.12 5.1 5.02
8531680 2/7/2009 6:30 5.05 5.1 4.92
8531680 2/7/2009 6:36 4.98 5.1 4.82
8531680 2/7/2009 6:42 4.9 5.1 4.72



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 6:48 4.82 5.1 4.62
8531680 2/7/2009 6:54 4.72 5.09 4.52
8531680 2/7/2009 7:00 4.63 5.1 4.4
8531680 2/7/2009 7:06 4.53 5.1 4.34
8531680 2/7/2009 7:12 4.42 5.1 4.19
8531680 2/7/2009 7:18 4.32 5.09 4.05
8531680 2/7/2009 7:24 4.21 5.09 3.94
8531680 2/7/2009 7:30 4.1 5.09 3.81
8531680 2/7/2009 7:36 3.98 5.09 3.66
8531680 2/7/2009 7:42 3.86 5.08 3.51
8531680 2/7/2009 7:48 3.74 5.08 3.41
8531680 2/7/2009 7:54 3.62 5.08 3.28
8531680 2/7/2009 8:00 3.5 5.08 3.14
8531680 2/7/2009 8:06 3.37 5.08 3.01
8531680 2/7/2009 8:12 3.25 5.08 2.88
8531680 2/7/2009 8:18 3.12 5.08 2.77
8531680 2/7/2009 8:24 2.99 5.07 2.65
8531680 2/7/2009 8:30 2.87 5.07 2.55
8531680 2/7/2009 8:36 2.74 5.07 2.43
8531680 2/7/2009 8:42 2.61 5.07 2.28
8531680 2/7/2009 8:48 2.49 5.06 2.21
8531680 2/7/2009 8:54 2.36 5.06 2.09
8531680 2/7/2009 9:00 2.23 5.06 1.98
8531680 2/7/2009 9:06 2.1 5.06 1.84
8531680 2/7/2009 9:12 1.97 5.06 1.77
8531680 2/7/2009 9:18 1.85 5.06 1.62
8531680 2/7/2009 9:24 1.72 5.06 1.57
8531680 2/7/2009 9:30 1.6 5.06 1.43
8531680 2/7/2009 9:36 1.47 5.06 1.31
8531680 2/7/2009 9:42 1.35 5.06 1.26
8531680 2/7/2009 9:48 1.22 5.07 1.14
8531680 2/7/2009 9:54 1.1 5.07 1.02
8531680 2/7/2009 10:00 0.98 5.07 0.97
8531680 2/7/2009 10:06 0.86 5.08 0.89



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 10:12 0.75 5.08 0.81
8531680 2/7/2009 10:18 0.63 5.08 0.69
8531680 2/7/2009 10:24 0.52 5.07 0.63
8531680 2/7/2009 10:30 0.41 4.87 0.59
8531680 2/7/2009 10:36 0.31 4.87 0.49
8531680 2/7/2009 10:42 0.21 4.87 0.43
8531680 2/7/2009 10:48 0.11 4.87 0.36
8531680 2/7/2009 10:54 0.02 4.86 0.29
8531680 2/7/2009 11:00 -0.07 4.85 0.24
8531680 2/7/2009 11:06 -0.15 0.69 0.15
8531680 2/7/2009 11:12 -0.23 0.61 0.09
8531680 2/7/2009 11:18 -0.3 0.56 0.05
8531680 2/7/2009 11:24 -0.36 0.5 -0.03
8531680 2/7/2009 11:30 -0.41 0.42 -0.09
8531680 2/7/2009 11:36 -0.46 0.32 -0.13
8531680 2/7/2009 11:42 -0.5 0.32 -0.12
8531680 2/7/2009 11:48 -0.54 0.27 -0.16
8531680 2/7/2009 11:54 -0.56 0.21 -0.21
8531680 2/7/2009 12:00 -0.58 -0.04 -0.21
8531680 2/7/2009 12:06 -0.58 -0.08 -0.19
8531680 2/7/2009 12:12 -0.58 -0.06 -0.18
8531680 2/7/2009 12:18 -0.57 -0.18 -0.17
8531680 2/7/2009 12:24 -0.55 -0.15 -0.15
8531680 2/7/2009 12:30 -0.52 -0.27 -0.13
8531680 2/7/2009 12:36 -0.49 -0.15 -0.07
8531680 2/7/2009 12:42 -0.44 -0.13 -0.04
8531680 2/7/2009 12:48 -0.39 -0.05 0.03
8531680 2/7/2009 12:54 -0.33 0.03 0.1
8531680 2/7/2009 13:00 -0.26 0.04 0.11
8531680 2/7/2009 13:06 -0.18 0.17 0.22
8531680 2/7/2009 13:12 -0.1 0.23 0.29
8531680 2/7/2009 13:18 -0.01 0.35 0.41
8531680 2/7/2009 13:24 0.08 0.46 0.52
8531680 2/7/2009 13:30 0.18 0.56 0.6



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 13:36 0.29 0.56 0.72
8531680 2/7/2009 13:42 0.4 0.85
8531680 2/7/2009 13:48 0.51 0.97
8531680 2/7/2009 13:54 0.63 1.09
8531680 2/7/2009 14:00 0.75 1.2
8531680 2/7/2009 14:06 0.88 1.3
8531680 2/7/2009 14:12 1 1.43
8531680 2/7/2009 14:18 1.13 1.53
8531680 2/7/2009 14:24 1.26 1.56 1.68
8531680 2/7/2009 14:30 1.39 1.56 1.79
8531680 2/7/2009 14:36 1.53 1.89
8531680 2/7/2009 14:42 1.66 2.02
8531680 2/7/2009 14:48 1.79 2.18
8531680 2/7/2009 14:54 1.93 2.3
8531680 2/7/2009 15:00 2.06 2.44
8531680 2/7/2009 15:06 2.19 2.57
8531680 2/7/2009 15:12 2.33 2.61 2.71
8531680 2/7/2009 15:18 2.45 2.78 2.82
8531680 2/7/2009 15:24 2.58 2.91 2.96
8531680 2/7/2009 15:30 2.71 2.91 3.09
8531680 2/7/2009 15:36 2.84 2.84 3.17
8531680 2/7/2009 15:42 2.96 3.22 3.26
8531680 2/7/2009 15:48 3.08 3.37 3.4
8531680 2/7/2009 15:54 3.2 3.49 3.51
8531680 2/7/2009 16:00 3.32 3.59 3.62
8531680 2/7/2009 16:06 3.43 3.59 3.72
8531680 2/7/2009 16:12 3.54 3.83
8531680 2/7/2009 16:18 3.65 3.94
8531680 2/7/2009 16:24 3.75 4.01 4.03
8531680 2/7/2009 16:30 3.85 4.01 4.16
8531680 2/7/2009 16:36 3.94 4.24
8531680 2/7/2009 16:42 4.03 4.32
8531680 2/7/2009 16:48 4.12 4.4
8531680 2/7/2009 16:54 4.2 3.52 4.52



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 17:00 4.28 4.56 4.58
8531680 2/7/2009 17:06 4.35 4.64 4.66
8531680 2/7/2009 17:12 4.41 4.73 4.74
8531680 2/7/2009 17:18 4.47 4.8 4.82
8531680 2/7/2009 17:24 4.52 4.82 4.83
8531680 2/7/2009 17:30 4.56 4.91 4.92
8531680 2/7/2009 17:36 4.6 4.93 4.95
8531680 2/7/2009 17:42 4.63 4.93 4.99
8531680 2/7/2009 17:48 4.65 4.97
8531680 2/7/2009 17:54 4.66 4.99 4.99
8531680 2/7/2009 18:00 4.67 5 5
8531680 2/7/2009 18:06 4.67 5 5
8531680 2/7/2009 18:12 4.66 5 5.02
8531680 2/7/2009 18:18 4.64 5 4.99
8531680 2/7/2009 18:24 4.62 4.98 4.97
8531680 2/7/2009 18:30 4.59 4.94 4.96
8531680 2/7/2009 18:36 4.55 4.9 4.92
8531680 2/7/2009 18:42 4.5 4.86 4.87
8531680 2/7/2009 18:48 4.44 4.86 4.81
8531680 2/7/2009 18:54 4.38 4.74
8531680 2/7/2009 19:00 4.32 4.7 4.66
8531680 2/7/2009 19:06 4.24 4.53 4.55
8531680 2/7/2009 19:12 4.16 4.53 4.47
8531680 2/7/2009 19:18 4.07 4.33
8531680 2/7/2009 19:24 3.98 4.26
8531680 2/7/2009 19:30 3.88 4.15
8531680 2/7/2009 19:36 3.78 4.06
8531680 2/7/2009 19:42 3.68 3.93
8531680 2/7/2009 19:48 3.57 4.49 3.83
8531680 2/7/2009 19:54 3.45 3.69 3.7
8531680 2/7/2009 20:00 3.34 3.56 3.57
8531680 2/7/2009 20:06 3.22 3.38 3.41
8531680 2/7/2009 20:12 3.1 3.27 3.29
8531680 2/7/2009 20:18 2.98 3.27 3.14



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 20:24 2.85 3.01 2.93
8531680 2/7/2009 20:30 2.73 2.78 2.79
8531680 2/7/2009 20:36 2.6 2.78 2.67
8531680 2/7/2009 20:42 2.48 2.54
8531680 2/7/2009 20:48 2.35 2.32
8531680 2/7/2009 20:54 2.22 2.22
8531680 2/7/2009 21:00 2.1 2.13
8531680 2/7/2009 21:06 1.97 1.97 1.99
8531680 2/7/2009 21:12 1.85 1.97 1.83
8531680 2/7/2009 21:18 1.72 2.75 1.73
8531680 2/7/2009 21:24 1.6 2.75 1.63
8531680 2/7/2009 21:30 1.47 1.48
8531680 2/7/2009 21:36 1.35 1.32
8531680 2/7/2009 21:42 1.23 1.23
8531680 2/7/2009 21:48 1.11 1.1
8531680 2/7/2009 21:54 0.99 0.99
8531680 2/7/2009 22:00 0.88 0.88
8531680 2/7/2009 22:06 0.76 0.77
8531680 2/7/2009 22:12 0.65 0.69
8531680 2/7/2009 22:18 0.54 0.57
8531680 2/7/2009 22:24 0.43 0.48
8531680 2/7/2009 22:30 0.33 0.42
8531680 2/7/2009 22:36 0.23 0.32
8531680 2/7/2009 22:42 0.13 0.2
8531680 2/7/2009 22:48 0.04 0.13
8531680 2/7/2009 22:54 -0.05 0.08
8531680 2/7/2009 23:00 -0.14 0.02
8531680 2/7/2009 23:06 -0.22 -0.07
8531680 2/7/2009 23:12 -0.29 -0.12
8531680 2/7/2009 23:18 -0.36 -0.14
8531680 2/7/2009 23:24 -0.42 -0.27
8531680 2/7/2009 23:30 -0.48 -0.25
8531680 2/7/2009 23:36 -0.53 -0.28
8531680 2/7/2009 23:42 -0.57 -0.31



Tide Da ta
Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 77.083 100
Maximum : 5.44 5.51 5.54
Minimum : -0.63 -0.27 -0.4
------- -------- ----- ------- ------- -------

8531680 2/7/2009 23:48 -0.6 -0.28
8531680 2/7/2009 23:54 -0.63 -0.4



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 0:00 -0.37 -0.66
8531680 2/9/2009 0:06 -0.45 -0.75
8531680 2/9/2009 0:12 -0.53 -0.82
8531680 2/9/2009 0:18 -0.6 -0.88
8531680 2/9/2009 0:24 -0.66 -0.95
8531680 2/9/2009 0:30 -0.72 -1
8531680 2/9/2009 0:36 -0.77 -1.04
8531680 2/9/2009 0:42 -0.8 -1.09
8531680 2/9/2009 0:48 -0.83 -1.14
8531680 2/9/2009 0:54 -0.86 -1.17
8531680 2/9/2009 1:00 -0.87 -1.15
8531680 2/9/2009 1:06 -0.87 -1.15
8531680 2/9/2009 1:12 -0.86 -1.11
8531680 2/9/2009 1:18 -0.85 -1.09
8531680 2/9/2009 1:24 -0.82 -1.04
8531680 2/9/2009 1:30 -0.79 -0.99
8531680 2/9/2009 1:36 -0.75 -0.91
8531680 2/9/2009 1:42 -0.69 -0.86
8531680 2/9/2009 1:48 -0.63 -0.78
8531680 2/9/2009 1:54 -0.55 -0.7
8531680 2/9/2009 2:00 -0.47 -0.6
8531680 2/9/2009 2:06 -0.38 -0.48
8531680 2/9/2009 2:12 -0.28 -0.38
8531680 2/9/2009 2:18 -0.17 -0.27
8531680 2/9/2009 2:24 -0.06 -0.14
8531680 2/9/2009 2:30 0.06 0
8531680 2/9/2009 2:36 0.19 0.12
8531680 2/9/2009 2:42 0.32 0.27
8531680 2/9/2009 2:48 0.46 0.41
8531680 2/9/2009 2:54 0.61 0.59
8531680 2/9/2009 3:00 0.76 0.73



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 3:06 0.91 0.87
8531680 2/9/2009 3:12 1.07 1.03
8531680 2/9/2009 3:18 1.23 1.19
8531680 2/9/2009 3:24 1.39 1.3
8531680 2/9/2009 3:30 1.55 1.51
8531680 2/9/2009 3:36 1.72 1.64
8531680 2/9/2009 3:42 1.89 1.83
8531680 2/9/2009 3:48 2.06 2
8531680 2/9/2009 3:54 2.22 2.16
8531680 2/9/2009 4:00 2.39 2.28
8531680 2/9/2009 4:06 2.56 2.48
8531680 2/9/2009 4:12 2.73 2.66
8531680 2/9/2009 4:18 2.89 2.79
8531680 2/9/2009 4:24 3.05 2.89
8531680 2/9/2009 4:30 3.21 3.06
8531680 2/9/2009 4:36 3.37 3.2
8531680 2/9/2009 4:42 3.53 3.35
8531680 2/9/2009 4:48 3.68 3.47
8531680 2/9/2009 4:54 3.83 3.6
8531680 2/9/2009 5:00 3.98 3.76
8531680 2/9/2009 5:06 4.12 3.88
8531680 2/9/2009 5:12 4.26 4.01
8531680 2/9/2009 5:18 4.4 4.13
8531680 2/9/2009 5:24 4.53 4.28
8531680 2/9/2009 5:30 4.66 4.38
8531680 2/9/2009 5:36 4.78 4.48
8531680 2/9/2009 5:42 4.9 4.6
8531680 2/9/2009 5:48 5.01 4.7
8531680 2/9/2009 5:54 5.12 4.82
8531680 2/9/2009 6:00 5.22 4.91
8531680 2/9/2009 6:06 5.31 4.99



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 6:12 5.4 5.06
8531680 2/9/2009 6:18 5.48 5.16
8531680 2/9/2009 6:24 5.55 5.23
8531680 2/9/2009 6:30 5.62 5.27
8531680 2/9/2009 6:36 5.67 5.37
8531680 2/9/2009 6:42 5.72 5.4
8531680 2/9/2009 6:48 5.77 5.44
8531680 2/9/2009 6:54 5.8 5.47
8531680 2/9/2009 7:00 5.83 5.52
8531680 2/9/2009 7:06 5.84 5.54
8531680 2/9/2009 7:12 5.85 5.57
8531680 2/9/2009 7:18 5.85 5.6
8531680 2/9/2009 7:24 5.84 5.59
8531680 2/9/2009 7:30 5.82 5.57
8531680 2/9/2009 7:36 5.79 5.58
8531680 2/9/2009 7:42 5.75 5.56
8531680 2/9/2009 7:48 5.71 5.53
8531680 2/9/2009 7:54 5.66 5.5
8531680 2/9/2009 8:00 5.59 5.45
8531680 2/9/2009 8:06 5.52 5.41
8531680 2/9/2009 8:12 5.45 5.35
8531680 2/9/2009 8:18 5.36 5.28
8531680 2/9/2009 8:24 5.27 5.17
8531680 2/9/2009 8:30 5.18 5.09
8531680 2/9/2009 8:36 5.07 5
8531680 2/9/2009 8:42 4.96 4.89
8531680 2/9/2009 8:48 4.84 4.74
8531680 2/9/2009 8:54 4.73 4.64
8531680 2/9/2009 9:00 4.6 4.52
8531680 2/9/2009 9:06 4.47 4.37
8531680 2/9/2009 9:12 4.34 4.22



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 9:18 4.21 4.12
8531680 2/9/2009 9:24 4.07 3.94
8531680 2/9/2009 9:30 3.93 3.78
8531680 2/9/2009 9:36 3.79 3.63
8531680 2/9/2009 9:42 3.64 3.49
8531680 2/9/2009 9:48 3.49 3.29
8531680 2/9/2009 9:54 3.35 3.13
8531680 2/9/2009 10:00 3.2 2.96
8531680 2/9/2009 10:06 3.05 2.79
8531680 2/9/2009 10:12 2.9 2.6
8531680 2/9/2009 10:18 2.75 2.44
8531680 2/9/2009 10:24 2.6 2.29
8531680 2/9/2009 10:30 2.45 2.13
8531680 2/9/2009 10:36 2.3 1.94
8531680 2/9/2009 10:42 2.15 1.81
8531680 2/9/2009 10:48 2 1.68
8531680 2/9/2009 10:54 1.85 1.48
8531680 2/9/2009 11:00 1.7 1.33
8531680 2/9/2009 11:06 1.55 1.19
8531680 2/9/2009 11:12 1.41 1.03
8531680 2/9/2009 11:18 1.26 0.88
8531680 2/9/2009 11:24 1.12 0.71
8531680 2/9/2009 11:30 0.97 0.57
8531680 2/9/2009 11:36 0.83 0.42
8531680 2/9/2009 11:42 0.69 0.24
8531680 2/9/2009 11:48 0.56 0.12
8531680 2/9/2009 11:54 0.43 -0.03
8531680 2/9/2009 12:00 0.29 -0.17
8531680 2/9/2009 12:06 0.17 -0.29
8531680 2/9/2009 12:12 0.04 -0.46
8531680 2/9/2009 12:18 -0.08 -0.52



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 12:24 -0.19 -0.66
8531680 2/9/2009 12:30 -0.3 -0.76
8531680 2/9/2009 12:36 -0.4 -0.85
8531680 2/9/2009 12:42 -0.5 -0.92
8531680 2/9/2009 12:48 -0.59 -1.02
8531680 2/9/2009 12:54 -0.68 -1.1
8531680 2/9/2009 13:00 -0.76 -1.18
8531680 2/9/2009 13:06 -0.82 -1.23
8531680 2/9/2009 13:12 -0.89 -1.27
8531680 2/9/2009 13:18 -0.94 -1.35
8531680 2/9/2009 13:24 -0.98 -1.4
8531680 2/9/2009 13:30 -1.02 -1.41
8531680 2/9/2009 13:36 -1.04 -1.42
8531680 2/9/2009 13:42 -1.06 -1.42
8531680 2/9/2009 13:48 -1.06 -1.43
8531680 2/9/2009 13:54 -1.06 -1.42
8531680 2/9/2009 14:00 -1.05 -1.38
8531680 2/9/2009 14:06 -1.02 -1.33
8531680 2/9/2009 14:12 -0.99 -1.28
8531680 2/9/2009 14:18 -0.95 -1.25
8531680 2/9/2009 14:24 -0.89 -1.13
8531680 2/9/2009 14:30 -0.83 -1.07
8531680 2/9/2009 14:36 -0.76 -0.97
8531680 2/9/2009 14:42 -0.68 -0.85
8531680 2/9/2009 14:48 -0.59 -0.71
8531680 2/9/2009 14:54 -0.49 -0.57
8531680 2/9/2009 15:00 -0.39 -0.47
8531680 2/9/2009 15:06 -0.28 -0.33
8531680 2/9/2009 15:12 -0.16 -0.19
8531680 2/9/2009 15:18 -0.04 -0.03
8531680 2/9/2009 15:24 0.09 0.11



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 15:30 0.23 0.23
8531680 2/9/2009 15:36 0.37 0.37
8531680 2/9/2009 15:42 0.51 0.51
8531680 2/9/2009 15:48 0.66 0.67
8531680 2/9/2009 15:54 0.81 0.81
8531680 2/9/2009 16:00 0.97 0.97
8531680 2/9/2009 16:06 1.12 1.14
8531680 2/9/2009 16:12 1.28 1.32
8531680 2/9/2009 16:18 1.44 1.45
8531680 2/9/2009 16:24 1.6 1.63
8531680 2/9/2009 16:30 1.76 1.79
8531680 2/9/2009 16:36 1.92 1.95
8531680 2/9/2009 16:42 2.09 2.12
8531680 2/9/2009 16:48 2.25 2.26
8531680 2/9/2009 16:54 2.41 2.45
8531680 2/9/2009 17:00 2.57 2.59
8531680 2/9/2009 17:06 2.73 2.72
8531680 2/9/2009 17:12 2.88 2.88
8531680 2/9/2009 17:18 3.03 3.03
8531680 2/9/2009 17:24 3.19 3.17
8531680 2/9/2009 17:30 3.34 3.33
8531680 2/9/2009 17:36 3.48 3.48
8531680 2/9/2009 17:42 3.62 3.62
8531680 2/9/2009 17:48 3.76 3.73
8531680 2/9/2009 17:54 3.9 3.9
8531680 2/9/2009 18:00 4.03 4.03
8531680 2/9/2009 18:06 4.16 4.16
8531680 2/9/2009 18:12 4.28 4.28
8531680 2/9/2009 18:18 4.39 4.37
8531680 2/9/2009 18:24 4.5 4.47
8531680 2/9/2009 18:30 4.61 4.6



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 18:36 4.7 4.7
8531680 2/9/2009 18:42 4.8 4.82
8531680 2/9/2009 18:48 4.88 4.89
8531680 2/9/2009 18:54 4.96 4.98
8531680 2/9/2009 19:00 5.03 5.09
8531680 2/9/2009 19:06 5.09 5.1
8531680 2/9/2009 19:12 5.14 5.17
8531680 2/9/2009 19:18 5.19 5.24
8531680 2/9/2009 19:24 5.22 5.27
8531680 2/9/2009 19:30 5.25 5.28
8531680 2/9/2009 19:36 5.27 5.32
8531680 2/9/2009 19:42 5.28 5.33
8531680 2/9/2009 19:48 5.28 5.33
8531680 2/9/2009 19:54 5.27 5.34
8531680 2/9/2009 20:00 5.25 5.33
8531680 2/9/2009 20:06 5.22 5.28
8531680 2/9/2009 20:12 5.19 5.24
8531680 2/9/2009 20:18 5.14 5.18
8531680 2/9/2009 20:24 5.09 5.09
8531680 2/9/2009 20:30 5.03 5.04
8531680 2/9/2009 20:36 4.96 4.96
8531680 2/9/2009 20:42 4.88 4.87
8531680 2/9/2009 20:48 4.79 4.75
8531680 2/9/2009 20:54 4.7 4.67
8531680 2/9/2009 21:00 4.6 4.55
8531680 2/9/2009 21:06 4.5 1.66 4.44
8531680 2/9/2009 21:12 4.39 1.66 4.34
8531680 2/9/2009 21:18 4.27 4.19
8531680 2/9/2009 21:24 4.15 4.07
8531680 2/9/2009 21:30 4.03 3.92
8531680 2/9/2009 21:36 3.9 3.79



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 1.667 100
Maximum : 5.85 1.66 5.6
Minimum : -1.06 1.36 -1.43
------- -------- ----- ------- ------- -------

8531680 2/9/2009 21:42 3.77 3.64
8531680 2/9/2009 21:48 3.63 3.49
8531680 2/9/2009 21:54 3.49 3.33
8531680 2/9/2009 22:00 3.36 1.36 3.17
8531680 2/9/2009 22:06 3.21 1.36 3.02
8531680 2/9/2009 22:12 3.07 2.83
8531680 2/9/2009 22:18 2.93 2.71
8531680 2/9/2009 22:24 2.78 2.54
8531680 2/9/2009 22:30 2.63 2.39
8531680 2/9/2009 22:36 2.49 2.24
8531680 2/9/2009 22:42 2.34 2.11
8531680 2/9/2009 22:48 2.2 1.96
8531680 2/9/2009 22:54 2.05 1.84
8531680 2/9/2009 23:00 1.91 1.71
8531680 2/9/2009 23:06 1.76 1.59
8531680 2/9/2009 23:12 1.62 1.48
8531680 2/9/2009 23:18 1.48 1.34
8531680 2/9/2009 23:24 1.33 1.23
8531680 2/9/2009 23:30 1.19 1.12
8531680 2/9/2009 23:36 1.06 0.99
8531680 2/9/2009 23:42 0.92 0.87
8531680 2/9/2009 23:48 0.79 0.76
8531680 2/9/2009 23:54 0.66 0.63



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 0:00 0.52 0.53
8531680 2/10/2009 0:06 0.4 0.41
8531680 2/10/2009 0:12 0.27 0.31
8531680 2/10/2009 0:18 0.16 0.22
8531680 2/10/2009 0:24 0.04 0.13
8531680 2/10/2009 0:30 -0.07 0.03
8531680 2/10/2009 0:36 -0.18 -0.05
8531680 2/10/2009 0:42 -0.28 -0.14
8531680 2/10/2009 0:48 -0.38 -0.17
8531680 2/10/2009 0:54 -0.47 -0.22
8531680 2/10/2009 1:00 -0.56 -0.31
8531680 2/10/2009 1:06 -0.63 -0.36
8531680 2/10/2009 1:12 -0.7 -0.43
8531680 2/10/2009 1:18 -0.77 -0.46
8531680 2/10/2009 1:24 -0.82 -0.48
8531680 2/10/2009 1:30 -0.87 -0.52
8531680 2/10/2009 1:36 -0.91 -0.6
8531680 2/10/2009 1:42 -0.94 -0.63
8531680 2/10/2009 1:48 -0.96 -0.61
8531680 2/10/2009 1:54 -0.97 -0.64
8531680 2/10/2009 2:00 -0.97 -0.65
8531680 2/10/2009 2:06 -0.96 -0.64
8531680 2/10/2009 2:12 -0.94 -0.61
8531680 2/10/2009 2:18 -0.91 -0.64
8531680 2/10/2009 2:24 -0.87 -0.55
8531680 2/10/2009 2:30 -0.82 -0.53
8531680 2/10/2009 2:36 -0.76 -0.44
8531680 2/10/2009 2:42 -0.69 -0.37
8531680 2/10/2009 2:48 -0.61 -0.33
8531680 2/10/2009 2:54 -0.53 -0.2
8531680 2/10/2009 3:00 -0.43 -0.09



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 3:06 -0.32 0
8531680 2/10/2009 3:12 -0.21 0.1
8531680 2/10/2009 3:18 -0.09 0.25
8531680 2/10/2009 3:24 0.04 0.39
8531680 2/10/2009 3:30 0.18 0.55
8531680 2/10/2009 3:36 0.32 0.64
8531680 2/10/2009 3:42 0.46 0.79
8531680 2/10/2009 3:48 0.61 0.93
8531680 2/10/2009 3:54 0.77 1.09
8531680 2/10/2009 4:00 0.93 1.25
8531680 2/10/2009 4:06 1.09 1.42
8531680 2/10/2009 4:12 1.26 1.61
8531680 2/10/2009 4:18 1.43 1.75
8531680 2/10/2009 4:24 1.6 1.93
8531680 2/10/2009 4:30 1.77 2.19
8531680 2/10/2009 4:36 1.94 2.3
8531680 2/10/2009 4:42 2.11 2.5
8531680 2/10/2009 4:48 2.29 2.7
8531680 2/10/2009 4:54 2.46 2.9
8531680 2/10/2009 5:00 2.63 3.03
8531680 2/10/2009 5:06 2.8 3.2
8531680 2/10/2009 5:12 2.96 3.4
8531680 2/10/2009 5:18 3.13 3.59
8531680 2/10/2009 5:24 3.29 3.76
8531680 2/10/2009 5:30 3.45 3.81
8531680 2/10/2009 5:36 3.61 4.07
8531680 2/10/2009 5:42 3.77 4.26
8531680 2/10/2009 5:48 3.92 4.39
8531680 2/10/2009 5:54 4.06 4.53
8531680 2/10/2009 6:00 4.21 4.7
8531680 2/10/2009 6:06 4.35 4.83



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 6:12 4.48 4.96
8531680 2/10/2009 6:18 4.61 5.11
8531680 2/10/2009 6:24 4.74 5.2
8531680 2/10/2009 6:30 4.85 5.28
8531680 2/10/2009 6:36 4.97 5.39
8531680 2/10/2009 6:42 5.08 5.5
8531680 2/10/2009 6:48 5.18 5.59
8531680 2/10/2009 6:54 5.27 5.67
8531680 2/10/2009 7:00 5.36 5.78
8531680 2/10/2009 7:06 5.44 5.88
8531680 2/10/2009 7:12 5.52 5.95
8531680 2/10/2009 7:18 5.58 6.01
8531680 2/10/2009 7:24 5.64 6.1
8531680 2/10/2009 7:30 5.69 6.14
8531680 2/10/2009 7:36 5.73 6.21
8531680 2/10/2009 7:42 5.77 6.25
8531680 2/10/2009 7:48 5.79 6.27
8531680 2/10/2009 7:54 5.81 6.34
8531680 2/10/2009 8:00 5.82 6.34
8531680 2/10/2009 8:06 5.82 6.34
8531680 2/10/2009 8:12 5.8 6.32
8531680 2/10/2009 8:18 5.78 6.29
8531680 2/10/2009 8:24 5.76 6.28
8531680 2/10/2009 8:30 5.72 6.24
8531680 2/10/2009 8:36 5.67 6.17
8531680 2/10/2009 8:42 5.62 6.11
8531680 2/10/2009 8:48 5.56 6.05
8531680 2/10/2009 8:54 5.49 5.95
8531680 2/10/2009 9:00 5.41 5.86
8531680 2/10/2009 9:06 5.32 5.74
8531680 2/10/2009 9:12 5.23 5.63



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 9:18 5.13 5.53
8531680 2/10/2009 9:24 5.03 5.36
8531680 2/10/2009 9:30 4.92 5.32
8531680 2/10/2009 9:36 4.8 5.15
8531680 2/10/2009 9:42 4.68 5.04
8531680 2/10/2009 9:48 4.55 4.91
8531680 2/10/2009 9:54 4.42 4.78
8531680 2/10/2009 10:00 4.29 4.62
8531680 2/10/2009 10:06 4.15 4.46
8531680 2/10/2009 10:12 4.01 4.35
8531680 2/10/2009 10:18 3.87 4.19
8531680 2/10/2009 10:24 3.72 4.01
8531680 2/10/2009 10:30 3.58 3.82
8531680 2/10/2009 10:36 3.43 3.67
8531680 2/10/2009 10:42 3.28 3.47
8531680 2/10/2009 10:48 3.13 3.31
8531680 2/10/2009 10:54 2.97 3.15
8531680 2/10/2009 11:00 2.82 2.98
8531680 2/10/2009 11:06 2.67 2.81
8531680 2/10/2009 11:12 2.52 2.68
8531680 2/10/2009 11:18 2.37 2.51
8531680 2/10/2009 11:24 2.21 2.39
8531680 2/10/2009 11:30 2.06 2.25
8531680 2/10/2009 11:36 1.91 2.13
8531680 2/10/2009 11:42 1.76 2
8531680 2/10/2009 11:48 1.61 1.87
8531680 2/10/2009 11:54 1.46 1.71
8531680 2/10/2009 12:00 1.31 1.56
8531680 2/10/2009 12:06 1.17 1.47
8531680 2/10/2009 12:12 1.02 1.28
8531680 2/10/2009 12:18 0.88 1.2



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 12:24 0.74 1.03
8531680 2/10/2009 12:30 0.6 0.92
8531680 2/10/2009 12:36 0.46 0.81
8531680 2/10/2009 12:42 0.33 0.66 0.7
8531680 2/10/2009 12:48 0.2 0.54 0.58
8531680 2/10/2009 12:54 0.07 0.42 0.46
8531680 2/10/2009 13:00 -0.05 0.36 0.4
8531680 2/10/2009 13:06 -0.17 0.25 0.28
8531680 2/10/2009 13:12 -0.29 0.13 0.15
8531680 2/10/2009 13:18 -0.39 0.04 0.06
8531680 2/10/2009 13:24 -0.5 -0.03 -0.01
8531680 2/10/2009 13:30 -0.59 -0.09 -0.06
8531680 2/10/2009 13:36 -0.68 -0.2 -0.16
8531680 2/10/2009 13:42 -0.77 -0.2 -0.24
8531680 2/10/2009 13:48 -0.84 -0.26
8531680 2/10/2009 13:54 -0.91 -0.35
8531680 2/10/2009 14:00 -0.97 -0.35
8531680 2/10/2009 14:06 -1.02 -0.44
8531680 2/10/2009 14:12 -1.06 -0.5
8531680 2/10/2009 14:18 -1.09 -0.51
8531680 2/10/2009 14:24 -1.11 -0.49
8531680 2/10/2009 14:30 -1.13 -0.54
8531680 2/10/2009 14:36 -1.13 -0.54
8531680 2/10/2009 14:42 -1.12 -0.51
8531680 2/10/2009 14:48 -1.1 -0.48
8531680 2/10/2009 14:54 -1.07 -0.43
8531680 2/10/2009 15:00 -1.04 -0.46
8531680 2/10/2009 15:06 -0.99 -0.34
8531680 2/10/2009 15:12 -0.93 -0.29
8531680 2/10/2009 15:18 -0.86 -0.24
8531680 2/10/2009 15:24 -0.79 -0.13



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 15:30 -0.7 -0.04
8531680 2/10/2009 15:36 -0.6 0.07
8531680 2/10/2009 15:42 -0.5 0.17
8531680 2/10/2009 15:48 -0.39 0.35
8531680 2/10/2009 15:54 -0.27 0.48
8531680 2/10/2009 16:00 -0.15 0.58
8531680 2/10/2009 16:06 -0.02 0.74
8531680 2/10/2009 16:12 0.12 0.89
8531680 2/10/2009 16:18 0.26 1.02
8531680 2/10/2009 16:24 0.41 1.17
8531680 2/10/2009 16:30 0.56 1.34
8531680 2/10/2009 16:36 0.71 1.46
8531680 2/10/2009 16:42 0.87 1.55
8531680 2/10/2009 16:48 1.03 1.8
8531680 2/10/2009 16:54 1.19 1.94
8531680 2/10/2009 17:00 1.36 2.05
8531680 2/10/2009 17:06 1.52 2.24
8531680 2/10/2009 17:12 1.69 2.41
8531680 2/10/2009 17:18 1.85 2.6
8531680 2/10/2009 17:24 2.02 2.72
8531680 2/10/2009 17:30 2.19 2.89
8531680 2/10/2009 17:36 2.35 3.1
8531680 2/10/2009 17:42 2.52 3.26
8531680 2/10/2009 17:48 2.68 3.35
8531680 2/10/2009 17:54 2.84 3.5
8531680 2/10/2009 18:00 2.99 3.68
8531680 2/10/2009 18:06 3.15 3.81
8531680 2/10/2009 18:12 3.31 3.95
8531680 2/10/2009 18:18 3.45 4.11
8531680 2/10/2009 18:24 3.6 4.26
8531680 2/10/2009 18:30 3.75 4.41



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 18:36 3.88 4.58
8531680 2/10/2009 18:42 4.02 4.69
8531680 2/10/2009 18:48 4.15 4.79
8531680 2/10/2009 18:54 4.28 4.95
8531680 2/10/2009 19:00 4.4 5.11
8531680 2/10/2009 19:06 4.51 5.21
8531680 2/10/2009 19:12 4.62 5.31
8531680 2/10/2009 19:18 4.73 5.49
8531680 2/10/2009 19:24 4.82 5.55
8531680 2/10/2009 19:30 4.91 5.67
8531680 2/10/2009 19:36 5 5.73
8531680 2/10/2009 19:42 5.07 5.84
8531680 2/10/2009 19:48 5.14 5.86
8531680 2/10/2009 19:54 5.2 5.92
8531680 2/10/2009 20:00 5.25 5.94
8531680 2/10/2009 20:06 5.3 5.98
8531680 2/10/2009 20:12 5.34 6.01
8531680 2/10/2009 20:18 5.36 6.03
8531680 2/10/2009 20:24 5.38 6.04
8531680 2/10/2009 20:30 5.39 6.04
8531680 2/10/2009 20:36 5.39 6.04
8531680 2/10/2009 20:42 5.38 6
8531680 2/10/2009 20:48 5.37 5.95
8531680 2/10/2009 20:54 5.34 5.93
8531680 2/10/2009 21:00 5.3 5.85
8531680 2/10/2009 21:06 5.26 5.78
8531680 2/10/2009 21:12 5.21 5.68
8531680 2/10/2009 21:18 5.15 5.59
8531680 2/10/2009 21:24 5.08 5.5
8531680 2/10/2009 21:30 5 5.39
8531680 2/10/2009 21:36 4.92 5.31



Tide Da ta

Station Date Time Pred 6 Acoustc Backup
DCP#: 1 1 2
Units: Feet Feet Feet
Data%: MLLW LST 100 4.583 100
Maximum : 5.82 0.66 6.34
Minimum : -1.13 -0.2 -0.65
------- -------- ----- ------- ------- - ------

8531680 2/10/2009 21:42 4.83 5.16
8531680 2/10/2009 21:48 4.73 5.08
8531680 2/10/2009 21:54 4.62 4.96
8531680 2/10/2009 22:00 4.51 4.83
8531680 2/10/2009 22:06 4.4 4.69
8531680 2/10/2009 22:12 4.28 4.58
8531680 2/10/2009 22:18 4.16 4.44
8531680 2/10/2009 22:24 4.02 4.26
8531680 2/10/2009 22:30 3.89 4.16
8531680 2/10/2009 22:36 3.76 4.02
8531680 2/10/2009 22:42 3.62 3.86
8531680 2/10/2009 22:48 3.48 3.71
8531680 2/10/2009 22:54 3.34 3.6
8531680 2/10/2009 23:00 3.19 3.41
8531680 2/10/2009 23:06 3.05 3.26
8531680 2/10/2009 23:12 2.9 3.15
8531680 2/10/2009 23:18 2.76 3.05
8531680 2/10/2009 23:24 2.61 2.9
8531680 2/10/2009 23:30 2.46 2.75
8531680 2/10/2009 23:36 2.32 2.65
8531680 2/10/2009 23:42 2.17 2.57
8531680 2/10/2009 23:48 2.02 2.4
8531680 2/10/2009 23:54 1.87 2.28
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No. Date Revision BY

HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

New Jersey

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 1200' SHEET 1 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 2 OF 25
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Checked By:
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WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 4 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 6 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA
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SCALE: 1" = 100' SHEET 9 OF 25
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Checked By:
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
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SCALE: 1" = 100' SHEET 10 OF 25
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 11 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 12 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 13 OF 25
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Checked By:
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 14 OF 25
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Drawn By:
R.J. O'Malley

Checked By:
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 15 OF 25
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 16 OF 25

Lead Surveyor:

T.L. Burritt
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T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:
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MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 17 OF 25
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T.L. Burritt
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T.L. Burritt
Drawn By:
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Checked By:
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MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 18 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 19 OF 25

Lead Surveyor:

T.L. Burritt
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T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011
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NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011
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NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 22 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 23 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 24 OF 25
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T.L. Burritt
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T.L. Burritt
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R.J. O'Malley

Checked By:
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MAXIMO NO:
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SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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HYDROGRAPHIC CONDITION SURVEY - MAY 2011

NWS EARLE AND SANDY HOOK CHANNEL

NEW JERSEY

MID-ATLANTIC REGION  -  CI CORE
HYDROGRAPHIC BRANCH

NORFOLK, VIRGINIA

DATE: 08-10-2011
NAVFAC DRAWING NO:

SCALE: 1" = 100' SHEET 25 OF 25

Lead Surveyor:

T.L. Burritt
Processed By:

T.L. Burritt
Drawn By:
R.J. O'Malley

Checked By:

J.S. Georgo, P.E.
MAXIMO NO:

JOB ORDER NO:
WORK ORDER NO:

SURVEY NOTES - NAVAL WEAPONS STATION EARLE:
1.  DEPTH SOUNDINGS SHOWN HEREIN ARE IN FEET AND REFER TO NOAA MEAN LOW LOW WATER DATUM (MLLW).

2.  THE HYDROGRAPHIC SURVEY WAS CONDUCTED USING CLASS 1 HYDROGRAPHIC SURVEY METHODS &
ACCURACIES OUTLINED IN THE CORPS OF ENGINEERS' HYDROGRAPHIC SURVEYING MANUAL (EM 1110-2-1003).

3.  ALL SOUNDINGS WERE RECORDED USING A RESON 7101 MULTI-BEAM SONAR SYSTEM WITH HORIZONTAL POSITIONS
OBTAINED VIA APPLANIX POS/MV GPS W/MRU.

4.  HORIZONTAL DATUM IS BASED ON THE NEW JERSEY (LAMBERT) STATE PLANE
COORDINATE SYSTEM, ZONE 2900, U.S. SURVEY FEET (NAD83).

5. MULTIBEAM SURVEY DATA DEPICTED AND USED FOR CALCULATING VOLUMES IS REPRESENTATIVE OF A LARGER DATA SET.
SOUNDING DATA FOR DISPLAY HAS BEEN PROCESSED USING HYPACK/HYSWEEP SOFTWARE AS FOLLOWS: CELL SIZE: 25' X 25',
SOUNDING POSITION: CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

SOUNDING DATA FOR VOLUME CALCULATIONS HAVE BEEN PROCESSED AS FOLLOWS: CELL SIZE: 5' X 5', SOUNDING POSITION:
CENTER OF CELL, CELL STATISTICS: AVERAGE DEPTH.

6. SURVEY DATE(S): MAY 10, 2011 - MAY 21, 2011.
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United States Coast Guard 
Sector New York 
 

212 Coast Guard Drive 
Staten Island, NY  10305 
Staff Symbol: (spw) 
Phone: (718) 354-2353 
Fax: (718) 354-4190 

 

COAST GUARD ADVISORY NOTICE (CGAN 2011-034)COAST GUARD ADVISORY NOTICE (CGAN 2011-034) 
 
 
To: Distribution Date: June 9, 2011 
 

From: Waterways Management Division Revision No: 0 

 

Re: Sandy Hook Shoaling and Two Recreational Boat Groundings 

1. Two recreational vessels ran aground outside of Sandy Hook Channel over the 
weekend of June 4-5, 2011.  Chart corrections were issued in Local Notice to 
Mariners Number 18 on May 4, 2011 to display water depths of 2 to 9 feet in the area 
of these two groundings (See attached chartlet). 

2. The Captain of the Port New York reminds all mariners that it is essential to keep 
charts corrected through information published in the notices to mariners. Here, too, 
the prudent mariner will not rely solely on any single aid to navigation but instead 
exercise caution especially when navigating in areas subject to significant changes 
over a short period of time. 

3. Mariners may update their nautical charts from the NOAA website at 
http://www.nauticalcharts.noaa.gov/staff/news/headline-spring_charts.html. 

4. Additional recreational boating information is available at 
http://homeport.uscg.mil/newyork > Waterways Management. 

 
# 

http://www.nauticalcharts.noaa.gov/staff/news/headline-spring_charts.html
http://homeport.uscg.mil/newyork


Chart 12401
NOT FOR NAVIGATION

From:  http://www.nauticalcharts.noaa.gov/mcd/OnLineViewer.html:  NOAA’s 1,000‐plus U.S. coastal and Great Lakes nautical 
charts are viewable here on‐line. Each chart is up‐to‐date with the most recent Notices to Mariners corrections.   Use these on‐
line charts as a ready reference or planning tool.  Use NOAA’s printed or digital charts to navigate with on your voyage.

Chart corrections with these water depths were published in Local Notice to Mariners 
(LNM) Number 18/2011.  The LNM for the Captain of the Port New York zone is 
available at : http://www.navcen.uscg.gov/?pageName=lnmDistrict&region=1.
PLEASE NOTE:  SHORELINE AND HYDROGRAPHY IN THIS AREA IS SUBJECT TO CHANGE.

http://www.nauticalcharts.noaa.gov/mcd/OnLineViewer.html
http://www.navcen.uscg.gov/?pageName=lnmDistrict&region=1
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Pier 3A Post Dredge Soundings (10-4-2007) 



Pier 3

Berth Berth North Combined

Areas Slopes of Total

Pier 3A

BD Survey (CY in Template):
Required Grade -( Above 45') 3,663 4,563 25,212 33,438

Allowable Overdepth - (45' to 47') 9,180 5,617 3,380 18,177
---------------- ---------------- ---------------- ----------------

Total Pay CY to Dredge 12,843 10,180 28,592 51,615

AD Survey (CY in Template):
Required Grade -( Above 45') 402 4,727 37 5,166

Allowable Overdepth - (45' to 47') 8,897 5,653 589 15,139
---------------- ---------------- ---------------- ----------------

Total Pay CY to Dredge 9,299 10,380 626 20,305

BD - AD (Cubic Yards Dredged):
Required Grade -( Above 45') 3,261 (164) 25,175 28,272

Allowable Overdepth - (45' to 47') 283 (36) 2,791 3,038
---------------- ---------------- ---------------- ----------------

Total Pay CY Dredged 3,544 (200) 27,966 31,310

NWS EARLE PIER COMPLEX REPLACEMENT PROJECT

SINGLE BEAM SURVEY QUANTITIES

(Entire Project Area)

BD SURVEY SEPT 13, 2007  -  AD SURVEY OCT 02,03, 2007



Pier 3A Pier 3A Pier 3

West East North Combined

Berth Berth of Total

25 Ft. 25 Ft. Pier 3A

BD Survey (CY in Template):
Required Grade -( Above 45') 61 526 25,212 25,799

Allowable Overdepth - (45' to 47') 208 744 3,380 4,332
---------------- ---------------- ---------------- ----------------

Total Pay CY to Dredge 269 1,270 28,592 30,131

AD Survey (CY in Template):
Required Grade -( Above 45') 94 290 37 421

Allowable Overdepth - (45' to 47') 172 596 589 1,357
---------------- ---------------- ---------------- ----------------

Total Pay CY to Dredge 266 886 626 1,778

BD - AD (Cubic Yards Dredged):
Required Grade -( Above 45') (33) 236 25,175 25,378

Allowable Overdepth - (45' to 47') 36 148 2,791 2,975
---------------- ---------------- ---------------- ----------------

Total Pay CY Dredged 3 384 27,966 28,353

NWS EARLE PIER COMPLEX REPLACEMENT PROJECT

SINGLE BEAM SURVEY QUANTITIES

(Specified Dredging Areas)

BD SURVEY SEPT 13, 2007  -  AD SURVEY OCT 02,03, 2007
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1, -HE IJFOR~A.TIOI" OEPICTEC OIJ T-1IS MAF REPRESENTS THE ,ESULTS OF 
SURI/EYS MADE ON THE DATES Sf-O\V\J AND c'<'\N m~Lv BE cm~s DERED 
AS INDIC.6,TI~~G TH:::: GENERAL CONDITION EXIS-ING AT THA- TI~E. 

2. -IDES WER:::: RECORJEC FROM THE I~OAI'\ GAUGE ,<'\T SANDY HOCI<, ~J 

JlND AR:::: REFEREl-JCED TO ML'/¥ (1C83 TO 20C1 EPOCH). 
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HORIZONTAL POSITIOIJS ARE EXRRC:SSED IN FEET AIID REFER TO THE 
U.S. SIAll ...JLANl ~JAlJ 8j ~,llW JlRSlY Ml--'(Cf'lIOR SYSllM. 
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'1'0 
'b 
'b 
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~ 
~ ~ 
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RGE 740 

e:,,,,/ 
29,2 
28,8 

17,9 27,1 
17.7 26.7 36.7 
17,5 25.9 38,1 
17,5 2S.4 38,3 
17,1 25,8 39,5 
17,3 25.7 42.2 
18,1 25.8 42,3 
18,0 26.0 42,5 
18.1 26.4 43.4 
17,9 28,5 40,9 
18,0 28,3 40.8 
17,6 28,1 39.5 
17,5 27,9 40,3 
17,3 25,8 38,0 
'[.7~1-23r9-3~;2· 
173 21.9 31.1 
17:2 19,7 26,9 
173 18.7 23,9 
17'2 18.5 21.8 
J7'1 18.1 20.9 
17:3 17.9 ~8~ 
17,2 IS,3 20'2 
17,1 18,1 20'1 
17,2 18,0 20'2 
17.3 18,2 20:2 
17,1 18,1 20,3 
17,4 18,3 20.4 
17,3 18,2 20,6 
17,3 IS,5 20,5 
17.4 18,3 20,4 
17.7 18.6 20.6 
17.7 18.5 20,5 
17.5 18,5 20.7 
17,8 18.7 20,9 
17,6 18.5 21.2 
17,6 18,3 21.3 
17,6 18.3 20,9 
17,5 18,1 20,6 
17,5 17,8 19,8 
17,3 17.7 19.1 
16,8 17,3 18.3 
16,5 17,0 17,3 
15,9 16,2 16,3 
14,5 15,2 14.7 
13,3 

1

48,3 
46,3 
46.7 

~4~:~ 6,9 
8,8 

1
47.2 
7,6 
5,8 
5,0 

5.7 
5,3 tlL'9 

42.4 
34.2 
28.7 
25,3 
25.1 
24.1 
25,3 
24.5 
26.6 
24,9 
25,2 
26.1 
26.2 
26.0 
25.9 
25.3 
2S.7 
25.5 
25.1 
24.9 
25.2 
25.1 
25,1 
24,6 
22,9 
20,2 

474 478 48,4 'o,u 48,1 
48.2 , 47,7 462 4h 47.7 48,1 46.7 

1 47,9 '1'0 lU 47.1 46:9 47,4 l~~ 47,5 
478 48.1 -0 4i7 47,3 47,0 48,1 46'9 46.3 47,9 46,5 

6,1 467 44 76,29 48 '3 48,0 47,9 Q 48'3 47,6 48.0 48.5 46',9 t~~ 48,3 47,1 
4S,9 45'0 " 47,4 48.1 0 48' 1 48,6 48.7 48,0 477 ' 48,5 46,5 
4 ,9 ' 46.2 48,1 48.4 47,S 48,3 '48,5 45,8 47.7 ' 47,1 49.3 49,0 
4 ,8 47,3 46.7 46,6 48.0 50.2 48,6 48,4 48,4 49,0 47.8 49,2 45,9 46,1 49.1 50.5 
J 2 l~~ 46,2 47.4 4476,0

3 
47,2 4488'06 48,4 4Il7 l§'~ !n 50,2 49,2 49,5 l~:~ 48.2 48,9 50,0 

4S,9 . 46.3 47,1 ' 475 . 482 ' , 481 49,S 47.7 48.0 455 46,0 482 494 
4:15 46.S 45,0 46.7 46,8 47.4 47.7 4i7 47,8 47.7 48.2 49'0 48.4 48,5 46,1 4S:8 46,3 49:4 SO,3 

4~,~ !~:; 4%:il 4t6~:6~ iH l~:3 1i~ 1~:~ l~'~ ~~:§ 46,9 44ft 4:7;:2~ ~:; i~:~ 1\~ l~',~ m l~:~ !~:~ tN 4:8*:2~ ~U ~~:j 
48'6 46,5 . ' 51 ' 465' 4S 7 46,9 47,0 ' . 482 ' 485 49,2 48'9 46,7 46.7 ' 48,1 49,5 

4 0 , 46,3 46.7 46.4 4, 46,5 46'5 46,5 45,8 47:0 46,8 47.4 47,6 48,0 48'1 46,7 48'4 49,2 4 ' 48,8 46,7 49,9 48,8 49.5 48,0 
463 48,2 46,3 46,0 46.2 46,3 46,6 46'5 46.4 46,3 46,5 472 467 47.6 47,2 ~~) 4i 1 47,9 48'2 49,5 4§'~ 483 46,9 48,6 484 49.4 476 
463 45,5 45,4 45,5 45,6 46,6 46,2 ~ 45.8 45.8 45,6 ----'!S :3~5:a.... 46,9 46.L ' ~ 47,7 ...J.i2 -----.1ll ,5 _8'i....J7:Z-.-46~ 47,9 !ft\' 49,1 48:6 47.1 

. 8 _ .4 _ ,_ 4_ - - «T - _ 8 _ ,4 ---.ro 9 4~ ~ ..... "''If'r:'J" - 45:lJ ---.m .7 '!!,''''''''17 )"""""'46,""""" 4f!"l""" 49,6 487 46,9 
40. 9 39.7 41.1 420 42.7 42.6 41.9 ' 42,9 40. 3 43,8 37'9 43,4 413 40. 1 41.1 40'9 43,1 ' 41 9 44,8 44'7 464 456 '50. 3 48'9 47 1 
~~@7 3387.42 3386,67 39:1 3346'76 ~§'? 3379,S2 3n ~~ . ~ 37:2 ~g,g 35) j~'~ 36:4 40:1 ~~'r 39:6 j~'8 3U 40:1 :g~ 43:2 45:3 43:2 4%:8 49'.7 48:8 46,;' 

, , 37,8 ' ' , 362 . 37,0 ' 36,5 35'1 36,1 37.6 37'1 377 . 384 38,3 38'5 41.8 437 412 445 ~'2 48,3 456 
33. 1 37.9 38,1 35,0. 35.7 35,5 33,5 35'7 ~~. ~ 37,3 ~~ ,g 36,5 36 '0 35,3 35,9 36 '1 36:6 5n 37:2 37.4 37'9 40.,8 42:2 39.3 45'5 ,0 48,3 45'0 
~~' 35,5 38,5 36.1 34,0 ~~' ~ 33,6 36.'7 35'8 37,2 36'1 36.1 37 '6 35,1 35.4 35:8 35,8 36'1 36,4 36.8 37'1 39,9 41.7 37,5 43:5 4 5 47.4 46'7 
32,1 36,9 36,1 35.7 36,9 38'4 35,2 360 373 36,8 36'2 35.4 35'7 35,2 35,3 356 35,8 35'9 36,0 36.4 36 '6 39,3 40,1 367 424 47,8 47.2 45' 1 
32 37.3 3344,98 37.4 38.5 37'8 35,8 33'5 36 '5 34,5 3i 2 36.7 34'8 37,0 35,3 35:9 35,8 35'9 36,2 36.4 36'4 38,3 37,5 36'2 41'4 45.\ 46.7 47'8 

. 37,5 ' 37,3 372 ' 33,2 ' . 355 ' 34,7 35'9 37.1 35.1 362 355 . 36,4 36.4 ' 371 368 ' . 48, 47,5 ' 
32

1

7 1 37,4 33,2 37,3 35:3 ~H 35.7 §~'~ ~~'~ 35:2 ~~' 9 36,7 37'.7 37,3 35,1 35:5 35:3 5~'~ 36.4 36,3 j~:~ 36:1 36:9 ~~:5 ~b'? 46,7 48,2 l~~ 
~~~ 5H ~H ~~'~ 37.5 37.'6 ~~'~ 34:4 34'6 35,0 35:3 35,3 37,8 ~~'~ 34,9 35.1 35.2 35:5 36.4 36,3 35,8 35,9 36,8 35.5 40.1 46,6 \ m 49:2 
323 35:1 33:3 3i o ~~'f 37,2 3i 3 ~~'~ 339 ~~.~ :l~'~ ~H ~~'~ 37:2 ~H '1~6 ~~:l 35.7 §~'i ~~'~ ~§'~ jii'~ ~%'~ §~j 39,6:N 48:4 48,6 

:l~~'~ 1 ~~:~ j~:~ m 37:5 ~t~ :l~:* 36:9 ~% ~~, ~ 38',1 ~~:~ '1t~ m U~ 34:5 :lU ~~:~ 358 ~g:8 ~~:6 ~~:~ 36'.1 35:5 ~~:~ 4G :~.'~ m 
3/,0 36,8 36,3 36,1 35,2 35,9 38,0 j~'~ 35.7 36.7 33

76,57 36,8 37:1 37,3 34.7 ~4:g 34,8 34,8 jg~ 35,6 35:8 35,8 §§'~ ~~:~ 4309'56 41.8 , .4 48,8 
3 ,9 36,8 36,3 36,6 3S,2 34,0 37,2 ' 36,2 36,0 ' 36,9 367 36,3 34,7 347 35,0 35,1 35'4 353 357 365 ' 350 . 43 1 5,9 49,1 485 
38,4 1 36.2 36.7 36.7 36,0 34,0 36,5 34,3 35,8 36.4 36,5 35.6 34:1 34.7 34,9 34',9 34.7 34.8 35:0 35:4 36:2 36:3 35.8 35'1 39.7 41:7 ,4 49.5 48.'7 
3~,5 37.7 3377,38 37,0 3355,92 34.1 36,4 jg'§ 3366,34 35,9 ~~~ 35.7 35,5 34,8 35,0 35.2 34.7 3345 51 34,9 35,2 36,4 36,5 ~~'§ 34,9 3378'66 40.7 4467~'9 49.7 48.5 
3' ,6 38.3 ' 37,0 ' 34,1 36,6 ' . 3S.4 ' 34.7 , 347 34,9 35.9 36,0 ' 347 . 39 1 48.7 480 474 
30,3 36,7 37,8 35,9 34,5 34,5 36,0.. 37,1 35.4 X 34,2 34:4 34,2 35,3 35,4 36.4 34:5 35,7 3h 43. 46.4 4i9 47'4 
32.7 1 34.4 3354'81 37,9 3

3
4
6
.4
9 

34.4 3355.78 j1 '~ 36,4 34.9 35,4 3377,51 33,9 3356,00 35:9 ~I'~ 47.4 47,6 47:5 
31,2 36,2 ' 38,0 ' 34,2 , ' 35,9 366 363 ' 35.7 '357 ' 46,8 477 474 
3 ,5 37,3 ~%'% 38,1 ~~ § )4'~ j~t ~a 36,4 37.7 34:6 jH 36,1 §~.~ 35:9 j~'~ \ 47.7 4i7 47:2 
3 ,2 37.7 33'9 36,3 37'9 3:l8 343 370. 35,1 3i l 37,1 36'4 36.1 38'6 48.4 47.7 47,4 

~f~ I j~:~ 35.1 :Jl6.~ 37',6 32,3 335 in ~~:~ 37,5 ~~:4 34.4 ~~:~ itl 14~} !;:: 1?:: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 37,9 376 ,8 47,0 47,5 

II 38.0 38:8 4 0 47,5 47,6 
37.7 37.8 4 ,4 47,3 47.4 
36,9 36.7 4443.~ 47.7 47,5 

1
36,9 36,8 . 47,5 47.5 
37.4 37,1 45.0 47,3 46,8 
37,3 37,4 44,1 \ 47,2 467 
37,1 37,4 40,0 46,6 45'5 

/ 

EXISTING PIER 3 

1
361 37,5 41.1 46,3 46'3 
37'5 37,9 42.7 46.7 4io 

10 0 I 36:9 37,8 41.4 t ,6 46:8 
, 376 37,6 383 .3 460 In 12,1 1 U 37:8 j~'~ 38.6 .2 44:9 !~'g 

13,9 13.4 14,3 r - - - - - - - - - - - - - - - - - - - - - - - - - ......J.J 38,2 37'5 37,0 45.
0 

44.7 47'9 14,9 14,5 16,8 35,0. 36,8 363 39,0 ' 36,8 45,9' 
158 167 199 224 1 358 375 371 36.7 35.7 369 37.4 371 371 36,1 36,6 367 374 37,0 37,8 36'9 372 36,6 3366.79 3S9 37,5 374 37,6 400 37,2 >- 370 45,1 462 46,0 

, 18'0 ' 23'9 ' 362 36'5 36.4 355 ' 36,8 36 '9 ' 368 37,1 '36 '2 36,6 36,8 ' '37,3 ' 37 4 37.7 37'6 37,6 . 37.3 >- , 45'§\ , 46,6 
I~:~ 186 g~ 25:6 1 5~'~ 36',3 36'.4 36,3 35:8 j~'~ 35.7 36.'7 ~K~ 36:6 §;'~ ~g~ 37.'1 ~N 36,2 ~~:r ~~:§ ~~' ~ §~'~ 37,S 38,5 39:3 l6'l j~~ 36.8 ~ ~~'~ 44:9 4~:§ 46.7 
16,3 18,3 20:9 26.4 3~9 ~u 37.5 36,6 36,3 j~',6 j~+ 36',6 ~~:~ 36,7 36'.7 ~~:~ 38:0 36,9 36,1 38:1 §?:~ 37,2 36.7 37:2 3':3 39,0 §§',~ 39,9 39:6 37:9 §~:§ 36:7 :~:~ \ 46.4 :~'~ 
1~'4 I~'~ 20,9 ~~'~ 339 34,1 ~~'5 ~~'~ §~'~ 36.1 36,5 36,1 35.8 §r§ 363 35,9 38,0 §;'~ §~,g 37.4 37,0 ~6 ~~'~ 37.6 

3
3
7
7,2

3 
§~'r 38.3 §§'~ 38.6 36,9 36.6 - 36.4 44.2 4

4
6
5

'91 46'3 
. 18'1 20.7 25'9 3 ,8

1 

32,0 ' 36'2 3io 36,0. 362 36,0 365 36'2 35.7 3S7 37,8 36 '5 36'0 37.5 36,8 3i1 . 370 ' 3i6 37,9 37'4 37,6 36,6 365 Lf) 360 437 ' 46'1 lH 1i6 20.5 25:0 3} '2 32.7 36,2 36:2 36:1 35,8 35',5 3S.7 35:5 36:2 36.2 359 36,1 3S'7 35:8 36,2 36,3 36'2 '1~,? 36:9 37,1 37:3 37,3 37:0 37.0 36,5 366 n 369 44'.7 J '1 46:3 
16'1 17,9 2200.77 24,8 33 '05 32,5 3366'51 365 36.4 35,5 35.6 35,1 35.2 35,1 3355'97 34.8 3354,39 35'4 35,7 35,9 356 35'8 36'2 36,5 36,6 36,2 3376,07 36.7 ~%'~ 36,S 36.7 36.9 44.1 .4 46,6 
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SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE, 

THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

"NGVD", NATIONAL GEODETIC VERTICAL DATUM, IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES, 

--------------------MHW 

5.17' t NGVD (1929 ADJUSTED) 
2,30' 

--'----....;I<------MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE, 

THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983), 

HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. ON NOVEMBER 6, 2003. SURVEY DATA WAS OBTAINED 

WITH THE SURVEY VESSEL "SEA FIX" UTILIZING AN APPLANIX POS/MV GPS 

AND ODOM ECHOTRAC MKII SYSTEM WITH NOMINAL 200kHz AND 50kHz, 

DIFFERENTIAL CORRECTIONS PROVIDED BY U.S,C.G. NAVBEACON SYSTEM 

TIDES WERE READ AT THE USCG STATION SANDY HOOK AND REFERENCE NGS MONUMENT 
SIMPSON 2 RM 3 (PID# KV0707). 
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WIL~INGTON. DELAWARE 19807-1195 
TEL (302) 652-4948 
FAX (J02) 555-9218 
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SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE. 

THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

"NGVD", NATIONAL GEODETIC VERTICAL DATUM, IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES. 

--------------------MHW 

5.17' I NGVD (1929 ADJUSTED) 
2.30' 

---'---------'1'--------- MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE. 

THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983). 

HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. ON NOVEMBER 6, 2003. SURVEY DATA WNS OBTAINED 
WITH THE SURVEY VESSEL "SEA FIX" UTILIZING AN APPLANIX POS/MV GPS 
AND ODOM ECHOTRAC MKII SYSTEM WITH NOMINAL 200kHz AND 5DkHz. 

DIFFERENTIAL CORRECTIONS PROVIDED BY U.S.C.G. NAVBEACON SYSTEM 

TIDES WERE READ AT THE USCG STATION SANDY HOOK AND REFERENCE NGS MONUMENT 
SIMPSON 2 RM 3 (PID# KV0707). 
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TEL (302) 652-4948 
FAX (J02) 655-9218 
GBAWILMINGTONOGBA-INC.COM 

APPROVED 

ACTMTY - SATISFACTORY TO 

DATE 
APPROVED 

S£AI. 

FOR EFD FOR COMt.WlOER NA'lFAC 

DATE 

AlE Ern 

PRS DESIGN ___ _ 

ECO DRAWN 
JW!) REVIEW ___ _ 

QC 

CHIEF ARCH.! ENeR. 

PROJECT IAANAGER .!!M!.:. • .!..F.:... __ _ 

RRE PROTECTION 

BRANCH MANAGER 

DESIGN DIRECTOR 

c 

~ 
'" 8 

<[ ...., z z « 
:::; ~ 
~ 0 z W 
z Z 

'" UJ ~ f-o.. If) 

~(f) :; 
Z «W 0 c;; 0 
i5:r:: 
~f
E~ 
BO 
i:!:Z 

~>
l1!f-

> 
b « 
o 
---l 
W 
LL 

o 
Z 
~ 
W 
W 

~Z 
",0 
FZ 
~W 

~ 

I 

w 
-' c::: 
LS 
z 
o 
';( 
t:i 
If) 
z 
o 
0... 

LS 
:;: 

'" -' UJ « 
t;; ~ 
~ z 

~ 
Z 

~ 
o 
W 
0::: 
o 
w 
U 
z 
« 
z 
w 
I
Z 

« 
~ 

1'1") 

~ 

N 

(/) 

0::: 
W 

a.... 
CODE 10. NO. 80091 SIZE 

SCALE: AS SHOWN 

Ern NO. 

f
U 
W 
J 
o 
~ 
D.... 

t 
L[) 
I"') 

>
W 
> 
~ 
:::::) 
(f) 

W 
o 
o 
w 
~ 
o 
~ 
w 
t « 

o 

RGE (-) 735 o 100 20D I STA .• ROJ. NO. 

/ 
~~~ 

SCALE 1"= 100' 

CHECK GRAPHIC SCALE 

BEFORE USING 

SPEC. NO. 04-03-0046 

CONSTR. CONTR. NO. 

N62472-00-C-0036 
III'.VFAC DRAWlNG NO. 

SHEET OF 



'1-

'1'0 
'b 
'b 

/ 

~ 
~ ~ 
~ 

lC,~ 184 28.8 ,j...),"j 

17:9 2B.4 36.2 
17.7 27,7 36,B 
17,9 26,9 33B,9 
17.7 26,1 9,2 
17,5 25.7 36.7 
17,3 25,B ~~'35 
17,4 25.7 ' 
1B.1 25.4 ~E 
1
1B,0 25,4 41'2 
7,B 26,0 ' 

1B,4 26,3 41.9 
17,B 27,2 41.5 

1
17,9 27,4 39,7 I? 27.7 39,1 
17.4 27,4 3B,0 

.3 26,1 36.4 
lZ.l-2±.5 34.6 
17.4 22,3'---9173-
17.3 20,7 30,2 
17,1 19,0 27,6 
17,2 1B 4 24,2 
17,2 18'1 22.1 
17,3 1B:0 220.9 

1
17,3 17,9 28.5 
7,2 IB.l ,2 

17,3 17,9 20,0 
17.4 1 B.o 20,2 
17,1 18,0 20,1 
17,0 1B 1 20.1 
17,3 18'3 20,2 
17,3 18:3 20,5 
17.4 182 20,3 
17,6 18'3 20,5 
17.5 1 B'4 20.4 

1
17,8 18:4 20.3 
7.7 IB4 20,5 

177,4 18:6 20,6 
,5 1 B.5 20.7 

1~'56 18,3 220,9 , 1B,3 1.0 
lj'~ 1B,4 ~l.l 
175 1B,1 l.l 
172 17,9 20.6 
16'.7 17,B 1~1 
l§'~ l~:il 1~'§ 
14:5 16,3 15,3 
13n ,9 

RGE 740 

484 J "TI ,I ""tu" 'to,,;: 475 
4i2 40,3 471 47,9 48,0 47,1 4B,3 46,0 47,6 47.3 ' 

l
i7 45,6 46'7 47.4 48,2 47,2 47,1 47,9 47.9 4B 2 46,9 47.4 46,3 47.2 
7'6 4~,6 465 47.4 4B,3 47,3 47.4 47,9 47,3 47.7 47,5 4B '3 46,9 46,6 47,2 l%'~ 
6'4 4.0 46'7 47,6 469 46,B 47,9 47,6 47.7 47,9 47,3 48.0 489 4B,5 4B 0 4iB 47,3 47.0 48,3 46'4 

. 4 ,I ' 47,B 47'1 471 47,7 47,B 47.B 4B,0 47,1 486' 486 47'4 4i9 47,5 4B.0 49,4 ' 
45.8 45,1 4447'52 46,7 4i5 47,0 47,6 47.4 4B 1 4B,0 47,B 48.2 47,4 !~'~ 4B'5 4~'~ 48,3 4i5 4B'2 48,4 4B,0 4B,5 47.4 4~'r 

~4.7 41'1 ' 47,5 453 46,3 47,9 4B.9 4B'1 47,3 47,9 4B,3 4B,B ' 48'B ' 484 4B'1 4B'2 4B,5 45.4 49,9 47,2 ' 
5,2 4.4 ~~'~ 46.5 46',9 45,9 48,0 50,0 4B,5 4B,1 4B,5 4B,6 49,0 ~~'~ 49:5 4H 49.7 4B:1 48) 4B.7 46,9 48,8 45,4 !~'8 4B,0 
7,9 4 ,9 ' 46,5 47 1 46,5 47,6 49,0 481 4B,2 4B.6 48.9 4B 5 ' 487 ' 500 494 489 49,3 49.2 49,3 48,9 46'6 48.2 

48.6 4 ,6 !~.~ 45,9 459 45,9 46,4 4B,3 47'1 47,3 4B1 48.5 47 5 ~~~ 4i2 4~'6 46.4 473 47'4 ~~.~ 48.3 489 48,2 4i5 48,2 

1

470 4, ,5 ' 46.0 4io 44,6 46,9 47.7 46 '9 47,2 482 4B,5 41' 8 ' 4B'5 ' 485 473 4B'9 '4B.4 49,8 45,9 46'B 4B,6 
47:7 4 ,2 ~§'§ 45,2 46'7 44,9 47,1 47,2 4il 46,9 47,3 4B,5 4.6 ~~~ 47:4 ~~'~ 46:1 468 4B:4 4~'~ 49,1 49,6 45,8 49'1 49,2 493 

!~'~ !:9 44B6:59 m !~:~ ~g:~ 4~:~ ~~:§ :~:f 1~:9 i~'.~ 47 6 %,~ ~ ~ ij~ 4~'~ 4477'.08 1~'~ !~'1 t~,g 49:3 ~~:~ l~',! ~% 4f:i W~ l~'~ 

m-'O 4 9 ' 46,3 ' 46,3 45.8 46,1 ' 46,5 455 ,46,3 4 5 '46'7 ' 48'8' 4i2 49,3 487 4B.7 46.7 '4B,3 49'B 
5:6 4:9 4~'~ 46,3 l~'~ 46,5 46,1 46,4 4~'~ 46,1 45,B ~~'~ 46.7 «<90 W"~ 47'2 4~'~ 48:0 4~'~ 4i.4 .t~.~ 49:3 4B.4 46,9 4§'~ 489 49'4 
5,2 4 ,I '4 46,0 45.7 46,1 1~ 46.4 46:0 46,0 45,9 46:4 46.7 «<ii5 46',9 47:5 47:5 47,3 48:6 47.4 ~'7 49,6 49.7 46,9 4B:6 4B,5 49:6 

41'3 42,9 :2 -m-:~r4§+- 4_ ~ 4:H ~ ~,~ ....,jt-m ~! :l~Mi'r- 1'\'!'" "1tf m ~ _:5~:~",,*,~ ~~',t-trr ~'j 
33:4 5~ 'd j~:~ j~:~ 41:5 j?:~ j~:~ j~:~ 39:4 j9:~ §~'~ 39,6 jH :III.!1 37:6 j~:~ 394 j~j 40:4 i~'§ .16:9 46:~ t~:~ ~§:~ 44:9 !~:~ 4\7 
~~:~ 33:7 j~:5 36.4 j~:~ jH ~~:5 j~:r m 36,2 3B:2 Kg ja j~:~ ~~:~ 37:0 ~~:~ 37.7 m 38'.2 j~:? j~:~ 41.6 43.5 m m t~, 

~§:l 3~1 ~ 1 ~~:~ m K~ j~.~ jg'~ j~'~ ~~'1 j~:@ ~~:~ j~:~ j~S j~'~ ~~t 5g 5~:~ j~:~ ~f'§ ~§:~ j~'~ j~:~ j~§ ~~:~ ~H ~~ '~ 442~1 \ 
25,2 3~.7 36,4 j~'~ 36,3 34,8 34:4 36,5 35:6 ~~'6 36,0 35,9 j§'~ 35:0 35:3 35,3 36,3 36,3 37:0 35,0 35:2 35:B 35.9 35.B 34: 9 36.'5 43,6 
25.4 349 1 36,9 ' 36,9 35.0 35 ° 364 36 I 359 36.0 36,0 ' 35,0 353 35,2 35,1 35,0 368 34,9 349 363 36,3 36.1 363 362 42,6 
25,2 3j :4 36,6 ~~ f 36,9 351 35:4 36'.6 36:4 36'2 35,5 36,0 j~'~ 35,2 35:3 35,2 35,2 35,3 36:1 37,0 37:5 36:3 36,5 39,9 33:9 35.'7 41.1 
25,0 3.4 37.2 37'4 36,9 35,1 35,3 36,2 36,2 357 35.5 35.4 355 35,1 35.3 35,3 35,1 35,3 36,3 37,9 3B,1 35,3 j~'g 36,B 35,1 35,5 39,3 4~ 
2244,8B 3.B 33

76,81 36'5 3366'27 3355.22 35,3 36,0 35,B 35,6 3
3

5
4

.3
8 

3355,68 35'6 35,4 35.4 \33355,44 3
3

5
5

,5
B 

~§~ 36,1 n~ 36,3 357 355 3357.79 37,0 34,9 3389,00 44 
, 32.4 1 ' 352 ' ,35,6 35,2 35,3 352 . , 356 35,4 35,8 ' , ' 35,9 ' 37.2 38,5 ' ' 34,3 34.7 ,I 

~~'~ 3E~ j~'~ 359 m ~~'j 35,9 35,235,5 36'7 ~~.~ ~%~ 360 35.6 36,2 3~{ ~~'g ~%~ 35,B jn 36,2 36,B ~H ~U 35,6 34,§ lU jJo 
25:0 j~ § 36,3 36:1 37:5 36:5 ~~.~ ~~%5§'~ 36:2 364 36,0 36:1 ~%'~ ~%'~:9 359 35,7 j~'y 37.'0 ~§~ ~r~ 37.3 3i .4 ~~'j jh 36,0 3B,6 \ 
~~'f 37 I j~~ ~~:l ~~'f H~ 35:9 35,635,3 j~:g 37:4 ~g'~ ~~:~ 35,8 35.l 31\4 35,6 j~'~ 36:3 ~~k 36.4 37.'0 3{?3 37,7 36,9 37:2 N i 5~'§ 47,5 
20,5 36 p 37:3 ' , 33.4 33.7 ' 35,7 , 37.1 36,5 38:5 ~4~~ 

L ---------------- 3387'0537.4 7.'4 II ' 3B,5 6 
37.8 37.7 4~'4 
37,0 36,B 4 

~
6.8 36,B 44 
6,9 37,0 44 
7,3 37,0 44 '9 
7,5 374 ' \ 

17.4 3i4 43,2 
6,5 3i7 41.0 45,8 
6,3 3B'0 41.B 46,1 
7.7 3i6 43.9 ~46'0 

36,9 3i6 41.2 46.4 
11)7,0 37:4 40,8 6J 

'------... - --...... - ..------.- ......... - .-----...... - ..------.- ......... - .-------- ..-----,--;- ......... - .------- -----,--;- ......... - .-........ ---- --..... - ,--;- --...... - .-........ ,~~~'~ 37.4 ~~'~ 45~' 447 
36.7 357 37.4 35,0 36 1 36,6 36,B 37,0 37,8 36,3 36.6 36.7 37,5 37.6 39:3 37,3 37.'3 44, 45:B 

j~ $ 36.4 355 ~~'~ 36.8 j~ § 37,1 36:8 37,1 j~'~ j~ '~ 36,6 36,B j~'f 5~§ 37,3 36,9 ~1~ 37.7 j?'~ 37,6 39.B §~'8 ~ 36.8 44B 46,4 ~~~ 

1 

36'4 36,3 35,8 36'9 35.7 36'7 33
76,54 36,6 37,0 36'9 3i 1 35,9 36,2 3i l 36 '8 36,8 §~'~ 37,5 3B,5 39'3 39,9 39,4 36'6 36,3 44,1 4466,31 46'6 

1 

36'3 35,9 36,1 ' 35,5 36'7 '36.4 37.4 369 36 '1 37,9 37,2 3i2 36'7 37.2 '39,0 39,5 39'9 40,4 38,0 36'3 ::2' 36.7 44,1 ~ . 46'3 
32,9 35 B 36.7 36'.4 §~'~ ~~'§ ~ty ~§§ 37:1 jg 36,5 ~~:g 37,'0 37:0 ~?:J §~:8 37.1 37,'0 ~~:~ 5;;~ 3B.7 §§'~ 39:6 §~'~ K~ 36:6 _ ~~:~ m 4~,t 46'.2 
32.7 1 36,2 §~:~ §~:~ 36,0 36:2 36,0 365 ~~:~ 35.7 ~~:f 37,8 j~~ §~:g 37.5 36,B ~~.~ j~~ 37,0 37,3 ~n 37,9 §~:~ 37,6 36,5 §~:j Lf) 36,7 43,3 6.1 ~~',~ 
~~41 3B.6 35,9 36.1 35,8 35,5 35.7 35,5 36,2 36,2 35,9 36,1 357 35,B 36,2 36.3 36'2 36'7 36,9 37,1 37,3 37,3 37,0 37,0 36,3 36,2 n 36,9 43,3 ~~ 46,3 
33 34,5 36,0 36.4 35,5 35.6 35.1 35.2 35,1 3355'97 34,8 3354,39 354 35,7 35.9 356 358 36'2 36,5 36,6 36,2 3376,07 36.7 §~'~ §g 36.2 §~ 9 jH 4 '1 46,3 
32 33,B 36,3 36,3 36.1 35,B 35.9 35,8 360 '35,9 ' 353 354 35,5 35,8 357 34 9 36,2 36,2 369 ' 366 ' '35,6 36'5 39'2 4 461 
343 35,5 36.3 36,2 36.0 35.7 35,9 35,B 35,B 36'0 35,6 35,9 35,9 35:9 36:4 35.7 35,B 36'0 35 B 35,8 35,9 36:4 36.4 37,2 j~,t 35,B 35,9 ' . 36'7 3B' 1 46'~ 46,0 
3;lJB 1 §~.~ 36,2 36,2 36.1 35,8 35,B 37,0 35,9 358 ~~'6 35,9 ~~'~ 36,0 35.7 35.9 35,6 357 357 36.1 35,9 36.4 ~~'2 36,6 36 '4 5§'§ 36,0 :r: 36:B 38,4 46: 46,2 

~?? §~:~ \\} ~\5~ ~i:! ~U ~~:,g ~~:~ ~n ~f~ ~g:~ ~U j%:~ ~U ~H ~~:~ n~ j~:~ ~~:~ ~~:~ ~l:J i~:~ ~t.~ ~l% ~~.'l ~§:~ ~t9 ~ ~!.~ ~n 1~:t 1::8 
37~ 1 35,2 36,5 35.8 360 37,0 409 369 377 36,7 36,6 354 35,5 362 363 35.7 36,2 35,3 35,5 36,1 36 ° 359 36,5 36' 1 36,2 j%'~ 36,6 0 363 369 455 \ 4B.l 
38 37,6 36,2 357 359 366 ' ' 37'3 36,5 36,6 . 36.4 36'0 ' 363 36,5 35,3 364 369 36'7 36'B 37,0 36'5 36,3 ' 37,0 36'5 36'7 451 47,2 

10,4 10.9 
11.4 12,2 
12,9 13,0 10,5 
/ 4,1 14,1 13.4 
4.7 16.4 15.6 

15,8 18,0 IB.4 
16.4 1 B.5 20,B 
16,0 18,0 21.9 24,6 
16,2 117,6 221.B 254 
16.4 8,0 1.2 253 
16,4 17,B 21.0 25 4 
16,1 17,5 21.0 252 
16,0 17,2 21.0 246 
16,1 17.4 21.2 240 
16,3 16,6 21.1 23'B 
15,8 17,3 21.0 23:5 
16,1 16,9 21.4 23.7 
15.9 17,2 21.2 24,8 
15,B 17.0 20.4 24,3 
15.7 17,0 21°,2 25,B 
15,6 16,5 9,9 25,6 
15.6 16.4 f90,1 25.B 
15.4 16,6 19,9 25.9 
15,6 16,6 20.9 25,1 

/ 

EXISTING PIER 3 

'1-

'1'0 
"b 
'b 

~ 

ffI 

1. 

2. 

3. 

4. 

5. 

6. 
7. 

SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE. 

THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

"NGVD", NATIONAL GEODETIC VERTICAL DATUM, IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES, 

--------------------MHW 

5.17' t NGVD (1929 ADJUSTED) 
2,30' 

--'--------....;I<---------MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE. 

THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983), 

HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. ON NOV. 17 2003; JAN. 11 & 12 2004. SURVEY DATA WAS OBTAINED 

WITH THE SURVEY VESSEL "SEA FIX" UTILIZING AN APPLANIX POS/MV GPS 

AND ODOM ECHOTRAC MKII SYSTEM WITH NOMINAL 200kHz AND 50kHz. 

DIFFERENTIAL CORRECTIONS PROVIDED BY U.S.C.G. NAVBEACON SYSTEM 

TIDES WERE READ AT THE USCG STATION SANDY HOOK AND REFERENCE NGS MONUMENT 
SIMPSON 2 RM 3 (PID# KV0707). 
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GAI1AGAN & BRYANT ASSOCIATES, INC. 
560J KENNETT PIKE. SUITE D 
CENTREVILLE SQUARE 
WIL~INGTON. DELAWARE 19807-1195 
TEL (302) 652-4948 
FAX (J02) 555-9218 
GBAWIL~INCTONOG8A-INC.CO'-4 
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SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE. 

THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

"NGVD", NATIONAL GEODETIC VERTICAL DATUM, IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES, 

--------------------MHW 

5.17' t NGVD (1929 ADJUSTED) 
2,30' 

----'----------'II....--------MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE. 

THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983), 

HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. ON JANUARY 11 & 12 2004. SURVEY DATA WAS OBTAINED 

WITH THE SURVEY VESSEL "SEA FIX" UTILIZING AN APPLANIX POS/MV GPS 

AND ODOM ECHOTRAC MKII SYSTEM WITH NOMINAL 200kHz AND 50kHz. 

DIFFERENTIAL CORRECTIONS PROVIDED BY U.S.C.G. NAVBEACON SYSTEM 

TIDES WERE READ AT THE USCG STATION SANDY HOOK AND REFERENCE NGS MONUMENT 
SIMPSON 2 RM 3 (PID# KV0707). 
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CORPS OF ENGINEERS 

RED LIGHT W/BELL -18 
EBB 
29 JUNE 20'1 

SHEET LAYOUT 

\ \. 

\ 

GREEN LIGHT W/BELL -17 
EBB 
29 JUNE 20" 

NOTE: 

THE INFORMATION DEPICTED ON THIS MAP REPRESENTS THE 
RESULTS OF SURVEYS MADE ON THE DATES INDICATED 
AND CAN ONLY BE CONSIDERED THE GENERAL 
CONDITIONS EXISTING AT THAT TIME. 

REO LIGHT W/BELL ~115 
EBB 
29 JUNE 2011 

THE PLANIMETRICS SHOWN ON THIS MAP ARE FOR ORIENTATION PURPOSES 
ONL Y. 

COORDINATES REFER TO THE NEW JERSEY MERCATOR SYSTEM (NAD 19831. 
SOUNDINGS REFER TO THE PLANE OF COE MEAN LOW WATER. 
THE PLANE OF COE MEAN LOW WATER IS 3.5' BELOW NAVD 1988. 

THE SOUNDING DATA DEPICTED ON THIS MAP WAS COLLECTED 
USING PROJECT CLASSIFICTION-GENERAL. AS DEPICTED IN 
EM 1110-2-1003. 
THE DATA ON THIS MAP REPRESENTS THE SOUNDINGS CLOSEST TO CELL 
CENTER. USING A 30' CELL. UTILIZING THE COMPLETE DATA SET. 
THE DATA ON THIS MAP IS REPRESENTATIVE OF A LARGER DATA SET. 
THIS SURVEY WAS PERFORMED USING RTK GPS FROM STATIONS 
SIMPSON 2 RM3 & CAVEN. 
AERIAL PHOTOGRAPHY FLOWN 18 MARCH 2007. UTILIZING USGS EARTH 
EXPLORER (1520537_K9B81. 
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46.2 47' 1 46:9 47.6 48'7 46,8 45.9 45,9 46.5 45.2 25.2 3.5 
446

6
.49 46:5 4

4
6
6

.9
7 

49 .. 2 47:9 4487.41 46.5 45.6 46.2 '-i5.4 27.3 24.8 
· 472 4 6 480 . 47.0 46,6 470 71 301 253 

46.6 47.'3 4
4
8
6

:2
8 

47.3 47.7 48.4 47.8 45,6 47.'8 4~' 32'.8 26.4 
471 472 47.1 478 48.8 46.6 45.7 493 48 358 268 
47 '0 . 46'6 46.9 47'6 480 468 458 49'7 . . . 

· 47.4 . 469 . 4i4 . . 49:9 50.1 , 38,1 27.3 
1~:~ 4466.83 K~ 4

4
7
7
:0
3 

l~:~ 4
4

7
7

:5
8 

4~:1 ~~:ij 50.0 5500.56 3490'63 ~6.g 
462 46'9 468 . 488 ' 477 468 49.9

7 
50:3 , 42:4 32.2 

46'6 47 '1 46:6 4477.66 48'3 tr~ 47.'8 46:7 49'1 49,3 42.5 33842.9 
46'5 47 '0 47.0 . 477 . 469 466 50 438 
46'5 46'9 47.1 47.4 4i5 47.2 46'8 47' 2 50:7 48,2 ~5 '5 41.2 
46'7 . 471 47.7 . 46.8 46'7 48'0 50,8 47,9 ' '0 43.7 
46'8 l?'~ 47:0 47.0 i~'~ 46.7 46'6 47'5 50.0 47.8 46~:li J 45.6 
46'7 . 466 47.1 471 46.9 46'9 47' 1 48.9 47.6 46·a... /' 46.5 
46'6 47.0 46:6 47,2 47'8 47,0 47'0 4i1 47.6 48.1 4i2" _ _ 7. _ 
46'8 :~'j 46.8 46.8 47'8 47.0 46'8 46 '6 46.7 47.9 4io '. 47.2 
47'0 46'9 47.1 47.1 41'S 47.0 46'S 46'3 46.7 47.5 46 '2 47.3 
47'3 46'8 46.8 47.2 47'7 47.2 46'5 46'3 46.9 47.2 46'2 46.9 

' 47'7 46'8 47.2 47.4 47'8 47.4 46'7 46'3 46.9 471 46'0 47.1 47'7 . 47.0 47.4 . 472 . . 477 . . 476 
47'3 46.9 47.1 47.0 47.8 4h 4ft 4~'j 47:8 !j'~ 46.3 48:0 
47:2 ~~:~ lH !~.~ m :r~ 47.'4 46:6 4~'~ 47:6 j~. ~ tN 
4466.78 47.4 47.0 47'4 47.6 47'0 47.1 47,6 47'7 47.7 47.6 476 

. 468 47.3 . 47.6 47'1 47.4 47.6 47'9 47.7 47.4 47 b 
47.0 46.8 46.8 47.5 47.5 47'2 47.2 47.9 47:9 47.9 47.4 46.8 
1~:~ 46.6 m :?:~ 44~·98 4i1 4~'~ 47.7 47.6 47.9 46.9 46.6 

' 4
4

7
7
.0
3 

4476'08 47'.0 47.0 47'.6 46:9 47'.0 4477.52 475 474 47.3 463 
471 47:1 47:3 47.2 46.5 

47:3 46:8 47.3 4i8 47.4 47.0 47.4 47'4 47.1 47.3 46.7 46.6 
47.4 46.6 47.1 47'5 47.3 47.0 47.6 47'4 473 471 

STA (+) 36+17 
RGE (+) 200~~·.6 

22.6 ~~.~ 25.1 
22,6 2z'.9 2254.29 
22.8 23.0 . 
22.8 23.4 25.1 
23.1 23.3 25.1 
23.0 23.6 25.1 
23.0 24.2 25.0 
22.9 24.6 25.4 
23.5 25.2 25.5 
23.8 25.6 26.2 
24.7 26.1 ~~~ 
25,5 26.8 27' 8 
26.7 27.4 28'2 
27,4 28.5 29'3 
28.6 30,2 3 (0 
30.4 31.9 33'0 
32.2 34.6 ' 

5~'~ %~ ~~l . 42.8 41.5 
43.1 45.1 43.9 
45.1 46.0 45.4 

- ~.~ - ",* - ~~~ -
47,1 46.6 46.4 
47.2 46.8 47.0 
47,4 46,~ 47.1 
472 47.4 4~'j 
47,6 47.4 47'5 
47.8 47.4 47'6 
47.9 47.7 47'4 
tH :11 47.'2 
47.7 47'1 47.6 
47,4 47'0 47.4 
46,8 46'9 47.0 
46,7 4&8 47.2 
46.8 . 46.9 
46.8 46.5 46.9 

25.0 
25.0 
25.2 
24.7 
24.9 
25.5 
25.4 
25.2 
25.4 
25.5 
25,6 
25.5 
25.8 
25,9 
26.1 
26.0 
26.6 
27.5 
27.8 
28,0 
29.0 
30.2 
30.8 
33.0 
35,4 
37.9 
41.2 
43.3 
45.0 
45.4 a -
47.0 
47.5 
47.2 
47.2 
47.8 
47.2 
47.6 
47.7 
47.4 
47.5 
47.3 
47.2 
47.6 
46.9 
46.9 

o 
o 
+ 
N 
'<t 

« 
~ 
(f) 

26.0 
25.8 26.2 
25.9 26.6 
25.9 26.3 
26.2 26,5 
26.2 27.9 
26,6 26.5 
26,8 27.1 
26.7 27.2 
~g'~ 27.2 

. 27.6 m 28.3 
, 28.7 

28.2 30.0 
2~.3 30,7 
30.4 32.0 
31.7 33.2 
33.0 34.3 
35.0 35,7 
37.6 38.8 
40.3 41.3 
42.9 42.9 
44.5 44.2 
45.7 45.0 

_~ __ .~';O_ 
46.8 16'~ 
46.9 46'6 
~~ .; 46:8 

. 46.6 
47.2 46,9 
47,7 46.9 

iU ~:n 47,3 46.9 
47.4 47.0 
47.3 46.7 
47.0 46,5 

~7'5 46.3 47.1 47'6 46.9 47.2 47.3 47'4 . 47,3 ' 46.9 
472 466 471 . 47.0 47.3 47.1 46.7 _ _ __ _ __ _ __ _ 47i __ _ ~~S5- ___ ~:~ j~:~ __ 4~:~ tf$ __ 47.'2 !~.~ __ lH rg __ ~~.~ 1~'~ 

47.3 4b. 46'6 47.3 46.0 46 6 1.< 474 4
46
6.5

9 
46'.4 46.7 46.2 

46.3 46.4 47.1 

:c~ .. t'i'---_~ __ T~1t! ~M I NAL t§-1AN N E L 
-- 4"0;4 468 46.5 

46,9 
46.6 
46.7 
4 0,0 
46.4 

~!j? . ~g:~ 
CH~!~ NEL AZI M"-l'TH 

--- 4~~'~I---------?4~~~:~ 
47.1 46.5 46'7 47.1 46.3 46:3 !~'I 47:2 46'5 468 46.7 46.5 
47,1 46.6 46'9 47,5 46.0 466 47'0 469 46'8 46'.6 46.7 46.4 

, H'§ 1~'~ 470 47.0 ~~.g 46:5 46:9 4476'28 4i 2 46 3 46.3 46,6 
47'2 46'7 46'9 47,3 . 46.5 47.0 46'9 46'1 45'7 46.0 46,5 

· 4il 46'3 46'5 47,2 46.6 46.2 47.1 46'4 46:7 46:7 4
4
7
6
.2
8 

4467 .. 80 4io 46'2 46'6 47,2 46.4 46.3 47.0 46'4 464 468 
46> 46.1 ~~~ 1;:8 4~:4 46.0 47.0 46'8 46:6 46:7 !~~ !~'§ 
4466.87 46.4 46.4 47.1 46.2 4466.45 46,9 46'9 46.7 46.5 48'2 49'.3 
46'7 45.7 46.8 47.4 46.0 . 47.2 47.'3 46.7 46.6 47'7 48.6 
46'2 45.4 46.6 47.1 45.9 46.2 47.4 47 0 44~·96 49.1 47'5 50.1 
46'3 45.8 46.7 47.0 46,0 46.3 47.0 47'0 46'7 48.2 48'0 48.4 
46'0 4456'07 46.4 46.6 46.4 4H 46.6 47'0 4i 2 48.0 47'4 47.3 

, 45:6 45'8 46.1 46.6 46.2 46'1 46.6 46'8 46'8 51.5 47'3 47.1 
· 47.2 46'2 46,0 47.0 46,5 46:3 .4~·~ 46:5 46' 6 498 46'8 48.3 

47.3 45'9 45.8 46.8 46.5 460 16'2 45.9 47' 1 50:3 . 48.6 
47.2 45'5 46.2 47.1 46.2 46:4 46'5 46.3 48L 50.5 47,1 48.1 
47.2 45'9 46.4 46.8 46.4 46.8 • 4' ~ - -- - ~6._ - -.J - - 6Iioiio - - .-
4467.46 47 :4 1~'~ !~:~ :g 45.3 ~ ~ 44.9 4431 :99 4431:94 4427.'6

0 11~ 
. 468' 46.5 47. 1 44.5 48 7 ' 473 46.7 46.5 423 39'8 39'9 404 400 

49'5 46.7 46:5 46.8 46.8 46.3 ~ 459 . 37'3 37'3 38:5 38:3 
48:9 44

5
7'61 46,0 47.8 47.2 46.4 , 4z'2 39.9 34:~ 35'7 35.6 37.3 

, 47.7 47'0 45,6 47.4 47.7 ~1 39'9 36.6 33,1 33'9 34.4 3346'86 
47.1 47'0 45,5 4580.62 47.7 ~ tlr,\43.1·5 3368:40 ~H 31.7 33'2 32.2 33'3 

' 46.2 47 '9 46.3 49'2 47.2 · . 296 . 312 
46.8 47'8 46.3 49'~ 46.4 ~ 3453'73 3331:51 ~~.~ 27:4 3280.86 30:6 2391:97 
46.2 47'4 46.6 48'0 ~6. ., . . 262 . 278 45.3 . 468 ' 32.8 28'5 26.8 25'0 275 26'4 2i6 
45.9 46.4 46'5 48.0 .2 30.7 26'7 25.3 240 26'2 . 25'6 
46.8 47.1 46'9 46.3 ~ 40.3 29.5 25' 1 24.5 . 25 '1 24.6 243 
46.1 47.4 47'0 46.0 ~ 37.8 28,5 23'8 23.1 ~2~'~ 240 23.8 23'6 
47.0 48.3 48 '2 44.4 , 36.7 26.9 23'1 22.8 :~ 22:4 ~~'2 22:9 
48.4 47.6 47'3 ~ 37.4 25.0 2z'3 22.0 1.3 22.1 21'5 22.3 

' 48.~ 49.3 47'4 ~ ~.O 33.2 23.4 21'5 21.1 21.5 21.3 21'1 22.2 
, 48.8 48,0 47'9 ' 39.0 31.2 22.7 21'0 20.9 1.3 21.0 21'2 21.9 

4~:~ :~:I 1i¥ :l~:g m m ~g.~ ~n 2g~ ~g:§ ~8:~ ~l:~ 
47.9 49,1 ~'6 34.8 265 20.9 20'4 . 20.2 20.3 20'6 21.1 
48.3 491 ~ 40 '8 32.6 25'1 20.8 20'2 20.2 19.9 20.1 20'6 20.5 
47,9 48.4 40'0 30.5 23'6 20.3 19'8 19.~ 204' 210 
48.5 48.5 ~ 38'4 29.5 22'7 19.7 20'0 20.0 20:3 20.0 20:8 
48.6 48.2 ' 3io 27.9 21'8 20.4 19'9 20.1 GREEN #3 20.8 
47.9 4W 35'4 27.0 21'5 20.2 19'6 20.2 20.4 

' t4~7.~4 ~ 4 . 33:6 26.3 21:4 20.0 20:0 l§:? wi LIGHT 20.9 
· ' , 43.8 32.3 24.9 21.2 20.1 C"LOOD T./DE 20.5 

47'1 ~ 38.3 31.0 24.1 20.9 20.0 " 20.6 

r ~ , ~~'.~ ~8:r ~1~ ~8'~ 19.5 14 SEPTEMBER 2002 20.5 
46'1 34.5 29.5 21.7 203 I§:~ 
39'1 32.4 29.2 21.2 19'8 195 ( \ 

~ 3i8 31.5 28.0 21.0 19'7 20'0 STA +) 32+16 
, 37'1 30.4 29.2 20.8 19'8 19'6 

~ ~ , :In ~H ~l:: ~g:~ l§:~ 1~:6 RGE (-) 200 
, 3z'7 26.6 24,9 203 . 

~ . 3 (,5 25.0 23.5 19:9 
, 30 1 24.2 22.3 200 

~ I 29'2 23.5 21.8 19'9 
~ , 28:9 22.8 20.9 20:1 
~ 289 22,5 20.6 198 

28'6 21.5 20.2 . 
28'1 21.0 19.9 
2i4 20.8 
27:5 20W9Cl 
27.1 
27.4 <- ~ 1 
27.3 /' ':8 

46.1 46'5 4~'~ 
46.3 46'4 4i 4 
46.2 46'2 48'2 
46,3 46'2 482 
46.6 48'0 . 
47.7 48' 1 49.0 
47.3 47'4 49.1 
47.9 48 iJ 48.8 
48.7 479 47.8 
48,0 482 48.8 
47.7 477 48.2 
48.0 47 '0 48.7 
48.0 4i 6 48.6 
47.2 48'3 48.2 
48.0 47' 6 46.3 
48.9 4

4
7
8
:6
3 

:U 
47.4 . 47.8 

- tK:I - -~ - __ S,I- -
43.7 43.2 47.1 
42.2 41.3 42,6 
39.9 40.0 41.5 
37.9 38.4 40.1 
3~ 3W 3~ 
36.8 35.1 36.0 
35.0 34.1 34.9 
33.6 32,~ 33.9 
32,3 31.2 32.8 
30.2 29.7 31.4 
28.3 28.3 29.1 
26.6 26.8 27.4 
25.2 25.9 25.8 
23 6 25.4 24.8 

. 24.6 248 
23.2 23,8 24:6 
22.9 231 22.3 . 24.3 
22.3 ~~.~ 23.8 
22,2 . 23.2 
21 7 22.0 22.5 

. 21.9 222 
~11~ m 21'.6 

20.9 
20.9 
21.2 
21.0 

46.7 
46.8 
46.7 
46.8 
46.5 
49.7 
49.3 
49.8 
47.3 
48.6 
48.6 
49,5 
48.2 
47.2 
47.4 
44.7 
47.2 --46.8 
42.3 
40.2 
38.7 
37.1 
36.1 
35.4 
34.4 
32.9 
30.6 
28.3 

27.0 
26.0 

25.2 
24.6 
24.3 
23.8 
23.4 
23.1 
22.6 
22.3 
21.9 
21.7 
21.5 
21.6 

46'2 46.0 , 45.2 
4~'~ 49.8 , 49.7 
46.1 47.5 
48.2 48.2 
49.4 48,7 
50.2 48.9 
48.4 47,6 
48.7 50,4 
48.3 49.8 
49.8 48.5 
48.4 49.3 
47.6 49.1 
48.2 49.4 
50.6 48.4 
48.2 47.8 

- f6- - ~&.~ 
43.6 43.6 
42.2 42.1 
39.9 40.2 
38,4 38.6 
37.3 37.3 
36.7 36.7 
36.1 35.9 
34,1 33.9 
32.0 31.5 
29.9 30.1 
28.3 29,1 
26.9 28.0 
26.1 26.8 
25.7 26.1 
25.3 25.7 
24.8 m 
~~.~ 23:8 . 23.1 
23.3 22.8 
22.9 22.7 
22,6 22.3 
22.3 22.5 
21.9 

-

27" 

-

o 
o 
+ 
'<t 
'<t 

« 
~ 
(f) 

26.0 
26.4 
26,5 
26.6 
26.7 
26.7 
26.9 
27.3 
27.8 
27.9 
28.8 
28.5 
29.4 
30.3 
31.4 
32.8 
33.7 
34,9 
36,0 
37,4 
39,6 
41.7 
43,8 
45,3 

~-
46.9 
46.7 
46.8 
46.9 
46.2 
46.0 
46.7 
46,9 
46.8 
46.5 
46,9 
46,7 
46.2 
46.2 

26.5 
26.6 
27.1 
27.3 
27.6 
27,7 
27.7 
27.4 
28.4 
29.0 
29.7 
30.4 
31.3 
32.1 
33.5 
34.2 
35.3 
36.1 
38,7 
40,9 
43.4 
44.~ 
45.6 

_ 4"--!l... 
4G:r" 
46.6 
46.2 
46.7 
46.5 
46.6 
46.8 
46.8 
46.7 
47.0 
46.6 
46.7 
46.3 
46.2 
46.1 

" . 4!f.f
6

.
1 

~ . 22 3" ~~:~ 
. 49.5 

49.2 4 7? 

49.1 
50.3 
49.3 
49.2 
4~.9 
49.8 
50.4 
49.8 
49.8 
48.2 
49.7 
47.7 
48.8 
49,8 
50.4 
48.6 
49.5 
49.5 --50.3 
42.8 
40.7 
39.1 
37.7 
36.4 
35,5 
33.9 
32.0 
30.1 
28.7 
27.9 
27.1 
26.2 
25.3 
24.6 
24.2 
23.7 
23.4 
23.2 
23.0 
23.0 
22.5 

49.7 
49.5 
49.0 
48.4 
48.0 
48.4 
49.2 
49.5 
47.5 
49.4 
48,0 
48.5 
47.9 
48.6 
49.2 
48.5 
48.2 

- w, 
43.4 
41.8 
40.0 
38.0 
36.3 
35,1 
33,3 
32.1 
30,5 
29.1 
28.5 
27.9 
27.0 
26,1 
25.2 
24.6 
23.9 
23.4 
23.2 
23.0 
23.0 

-

-

o 
o 
+ 
to 
'<t 

« 
~ 
(f) 

27.3 
27,3 
27.4 
27.3 
28.3 
28.6 
28.9 
29.2 
30.1 
30.7 
31.3 
32.4 
33.1 
34.3 
35.4 
37.2 
39.8 
42.2 
44.2 
45,5 

...... 0 _ 
46.3 
46.6 
46.3 
46,4 
46.6 
46.8 
46.5 
46.8 
46.7 
46.9 
46.2 
46.3 
46,4 
46.4 
46.7 
46.3 
46.4 
46.2 
4' ~ 

45.8 
45.5 
45.5 
45.6 
45.7 
45.8 
45.6 
49.3 
47.2 
48.0 
49.5 
48.4 
50.6 
48.1 
48.7 
48.6 
47.6 _7._ 
47.7 
43.3 
42,5 
39.7 
37.9 
35.9 
34.4 
32.8 
31.6 
30,5 
29.2 
28.6 
27.7 
27.0 
26.1 
25.3 
24.7 
24.3 
23.7 
23.5 
23.2 
23.2 
23.2 

-

-

27.0 
26.8 
27.2 
26.7 
27.7 
27.4 
27.8 
28.2 
28.8 
28.6 
29.3 
29.6 
30.7 
30.9 
31.7 
32.9 
33.6 
34.4 
35.3 
37.0 
38.9 
41.5 
43.2 
45.2 
45.9 

o 
o 
+ 
co 
'<t 

« 
~ 
(f) 

26.9 
27.7 
27.5 
27.5 
28.5 
28.3 
28.9 
29.0 
29.2 
29.7 
30.4 
30.9 
31.9 
32.8 
33.4 
34.2 
35.0 
36.0 
37.4 
40.1 
42,2 
44,2 
45.7 

~8-
46.4 

- lH' 
46.5 
46.8 
46.6 
46.6 
46.7 
46.9 
47.0 
46.8 
46.7 
46,6 
46.4 
46.3 
46.3 
46.0 
46.2 
45.9 
45,8 

46.S 
46.5 
46.6 
46.6 
46.6 
46.6 
46.8 
46.5 
46.5 
46.3 
46.3 
46.0 
46.1 
46.2 
46.0 
46.1 
463 
45.7 
45.7 
45.6 
45.7 
45.7 
46.1 
45.8 
46.6 
49.1 
48.5 
50.4 
48.8 
48.8 
49.2 
47.1 
47.8 
48.6 
50.3 

-- 45.) 
45.7 
45.9 
45.7 
45.7 
45.7 
45.5 
45.6 
46,7 
47.3 
48.2 
48.8 
46.9 
48.2 
49.0 
48.0 
47.7 
49,1 

1IIIII!II!I.2 -
43.1 

_ 4La.. 
4",," 
42.6 
41.4 
39.5 
37.3 
35.7 
34.0 
32.6 
31] 
30.0 
29.3 
28.2 
27.2 
26.7 
25.9 
25.6 
25.1 
24.7 
24,3 
24,0 
24,0 
23,8 
23.8 
23.4 

42.2 
39.6 
382 
36.1 
34.3 
32,8 
32.1 
30.5 
29.5 
28.4 
27.4 
26.7 
25.7 
25.4 
24.7 
24.5 
24.2 
23.9 
23.8 

28.2 
27.9 
28.1 
28.8 
28,5 
28.8 
29.9 
30.3 
30.4 
30.9 
31.8 
32.2 
32.4 
33.3 
34.1 
34.9 
35.7 
37.8 
40.6 
42.6 
44.5 
46.0 

- ~G.-
46.6 
47.0 
46.7 
46.6 
47.1 
46.8 
47.1 
47.1 
47.0 
46.8 
46.4 
46.5 
46.5 
46.5 
46.4 
46.2 
46.2 
1G.1-
45.6 
45.6 
45.7 
45.8 
45.7 
45,8 
45.8 
47.8 
47.0 
47.7 
48.9 
50.0 
47.3 
47.3 
49.0 
48,7 
48.9 _ ~9oiiooo 

49.1 
4 .0 
4 ,0 
3~.3 
38.0 
35.7 
34.1 
32.8 
31.5 
30.1 
29.1 
28.8 
27.8 
27.2 
26.4 
25.9 
25.5 
24.8 
24.5 
24.5 
24.1 
24.2 

-

-

o 
o 
+ 
o 
Ul 

« 
~ 
(f) 

27.7 
27.7 
28.0 
28,0 
28.8 
28.6 
29.2 
29.4 
29.8 
30.0 
30.4 
30,9 
31.2 
32.1 
32.8 
33.0 
33.9 
34,5 
35.4 
36.7 
39.1 
41.1 
42.7 
44,1 
45.3 --46.5 
46.6 
46.7 
46.6 
46.8 
46.7 
47,0 
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SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE. 

THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

"NGVD", NATIONAL GEODETIC VERTICAL DATUM, IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES, 

--------------------MHW 

5.17' t NGVD (1929 ADJUSTED) 
2,30' 

--'--------....;I<---------MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE. 

THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983), 

HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. ON NOV. 17 2003; JAN. 11 & 12 2004. SURVEY DATA WAS OBTAINED 

WITH THE SURVEY VESSEL "SEA FIX" UTILIZING AN APPLANIX POS/MV GPS 

AND ODOM ECHOTRAC MKII SYSTEM WITH NOMINAL 200kHz AND 50kHz. 

DIFFERENTIAL CORRECTIONS PROVIDED BY U.S.C.G. NAVBEACON SYSTEM 

TIDES WERE READ AT THE USCG STATION SANDY HOOK AND REFERENCE NGS MONUMENT 
SIMPSON 2 RM 3 (PID# KV0707). 
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GAI1AGAN & BRYANT ASSOCIATES, INC. 
560J KENNETT PIKE. SUITE D 
CENTREVILLE SQUARE 
WIL~INGTON. DELAWARE 19807-1195 
TEL (302) 652-4948 
FAX (J02) 555-9218 
GBAWIL~INCTONOG8A-INC.CO'-4 
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Historic Resource Sign for the Alexander 
Hamilton 



Gentile, Thomas CIV WPNSTA EARLE 

From: 
Sent: 
To: 
Cc: 
Subject: 

Ginny, 

Gentile, Thomas elv WPNSTA EARLE 
Wednesday, March 31, 2004 8:46 AM 
Arban, Virginia eTA WPNSTA EARLE 
Hermanni, Gus elv WPNSTA EARLE 
SIGN AT PIER, TO PROTECT HISTORIC RESOURCE 

Please send a work request to the shops for the mounting of an existing 
sign at the location shown on the attached JPG file below. To confirm the 
location, please call Tom Gentile at Station Ext 2295 prior to 
instal lation. The sign has already been constructed and is at building R-9. 
The sign should be mounted in a manner to withstand the extreme winds 
(75mph) that are sometimes encountered at the pier. 

Thanks, 

sign location.jpg ALEXANDER 
HAMILTON.doc 

Tom Gentile, NWS Earle Forester 
Phone, 732-866-2295 
DSN, 449 - 2295 
Fax, 732-866-1174 
E-mail: thomas.gentile@navy.mil 
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SIGN LOCATION . 
EAST SIDE PIER #1 

200 0 200 400 Feet 
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ALEXANDER HAMILTON STEAMSHIP 

LAUNCHED 1923-SUNK HERE IN 1985 

FEDERALLY PROTECTED HISTORIC SHIPWRECK 

NATIONAL REGISTER LISTED ON 3/25177 

DO NOT DISTURB 
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NAD EARLE INSTRUCTION 5100.27 il 

SAFETY MAN UAL 
USNAD EARLE 

RED BANK, N. J. 

PREPARED BY NAD EARLE, N. J • 
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AlII that can be done' has b'een done to make this organization a 
safe and efficient Rart of- the'; Naval Establishment. 

Rules and regulations for safety are daily ' reminders in the 
pedormance of yous I assiJ{.nments, to assure II healthy, secure, 
efficient Depot Family of Workers. 

It is the polic'y of ,this command! in cohiOrJyance, witli NaVy 
Civilian Personnel Ins.&uctions that civilian and mllitary_ superviaors 
of employees be d~le~at'ed: appropri"ate respdnsib1!ity !~r direction 
and discipline of employees under their jurisdiction. Both civilian 
and militah super.visprs are selected for tbeh- positi'6ns because 
they possc!1:.s qualities- 6£ leadership' necessary: for personnel ad-

.... ministration. Consistent with the foregoing, em~loyees gener~ 't 
willi receive directions or discipline only from or through thmr 

. line supervisors, military. or civilian. Employees who are guilty of 
delinquency or misconduct wJIl be corrected by or . through til.eir 
line supervisors to insure that supervisors exercise maximum r~· 
sponsibility oJer their SUbordinates. i , ~ 

When any civilian~ Of military supervisor observes infraction 9f ."" 
the rules of safety of tile Depot apd the immediate supervi'sor t:(f i' . 
the employee is not ~dHy -available, the observing su~rvisor 
shaH inquire into the circYfi!,stances and take sueh steps on the spot 
as appear warranted. Thereafter he should locate the supervisor 
concerned, fully explain the circumstances to him and place' further 
responsibility lor action iii hls hands. The supervil:!ors (0 who m 
infractions ,are reporter! are required to take appropriate actib\i . II: 

Where military per-sonnel commissioned or non.commis,sioneP. 
sel:ve as immediate supervisots of civilians, such military perjonn.l!1 
will exercise the normal resp onsibilities over s uch civilian employees 
as are exercised by civilian' supervisors. 

~. 

By Order of the Commanding Officer 

, 
~ 

i 

.i :r-.. 
" , ~ 
• , 
~ 



PREFACE 

The Safety Precautions contained in this manual are in addition 
to the Safety Precautions issued by the Bureau of Weapons in 
accordance with the provilions of Navy Regulation. and United 
States Navy Safety Precautions. (OPNAV 34 P 1 of 1953). 

Performance of the minion of the Naval Ammunition Depot 
Earle Involves personnel engaged In varlou. types of work, usin&, 
numerous types of machines, equipment and material Including 
acids, 'explosives, atomic waste and Inert material. Safety precautions 
covering an phasel of this work cannot be completely eovel'fld in 
this manual; It la there10re neceuary that supervisors and othen 
whose duties It is to supervise or perform work, familiarize them. 
"Ives with the equipment and material involved in order to insure 
hirh quality of work with a minimum ot accidenta to penonne!, 
equipment and material. 

Familiarity with any work, no matter how dangerous, Is apt 
to lead tn earelessneu; all personnel shall exercise the utmost care 
that all regulations and instructions are rigidly observed. Supervisors 
shall carefully supervise those under them and frequently warn 
them of the necessity of using the utmost precautions in the 
performance of their work. No relaxation of vigilan!::e shan ever 
be permitted. 

In every work area of this Depot where machinery is operated, 
ammunition is stored or handled, such ,atety orders a, apply shaH 
be p03ted in a conspicuous place easy of a!::cess, and the personnel 
concerned ~hall be frequently and thoroughly instructed and drilled 
in them. 

Safety precautiona of this Depot are explicit snd allow no 
recoune ucept positive eompliance. Each supervisor will emphasbe 
the tact that these safety precautions are absolute laws which 
csnnot be changed or dllregarded in any reaped. They must be 
followed to the letter as well as in the I pirlt of their meaning, and 
no excuse will be accepted for fanure to do 10. 

The primary job of each oUieer, SUpervisor and worker is safety 
in the performance of any task. 

The Naval Ammunition Depot Earle II a late place to work. It 
il safe only beeaule the dforta ot the workers make it lafe. A 
!afety thought well taught reduces exposure, preventing hardship 
to your family. Injuries relult in financial 1015 to you and your 
family. to the Depot and to the Government. 

Many of the rerulations and precautions contained in this manual 
embody the lessons learned al the result of an accident or disaster. 
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4. SAFI-::TY PRECAUTIONS FOR HANDLING RADIOAC
TIVE WASTE MATERIAL ABOARD NAD EARLE. 

a. All personnel engaged in the handling of radioactive waste 
shall wear film badges so that an accurate record of the individual's 
exposure can be maintained. 

b. Persons having open cuts and abrasions shall not be used 
in the handling of radioactive waste. 

c. The whole body exposure to Gamma radiation shall not 
exceed three hundred (300) milllroentgens per week measured .in 
air, and exposure of the hands shall not exceed one thousand five 
hundred (1500) milliroentgen! per week. 

d. Extreme care shall be exercised in handling the waste 
containers 10 aa to avoid unnecessary rough handling, dropping, 
I!tc. which could result in the breaking of container's cement lining. 

e. In the event a container is dropped, a leaking container is 
discovered, or evidence of unusual radioactivity is present; the unit, 
or the carrier (truck, railroad car, or ship) shall be isolated 
immediately. If within a ship, the necessary precautions will come 
under the cogni1l8nce of the Command oC the vessel. Otherwise, the 
Safet.y Officer, Ordnam:.ce Officer and the Quality Assurance Officer 
will initiate proper preeautionary measures induding decontamination 
or removal if necesllary. 

f. The radioactive waste storage yard and it's content shaH 
be monitored, by the Quality Allurance Department, at least once 
each month, when radioactive waste material is present and a record 
shall be maintained of the readings. 

g. Monitor for Alpha and Gamma , all personnel, tools, and 
equipment in contact with radioactive waste at the end of the 
handling shift. Check face, gloves, hands, arms, the trousers around 
the knees and the shoea. Should II reading be obtained on the 
lowest range of a survey meter higher than the backgl'ound reading, 
contamination is present. Clothing then should be laundered and the 
persons required to shower, after which they shall be re-monitored. 

h. Motor carriers bringing radioactive waste on the Depot 
!hall be monitored before the vehicle is allowed to depart. If II 

reading is obtained the driver and the prime contract or shall be 
so informed to insure that tht vehicle is clean before further use. 

i. The Radioactive Wll8te Disposal Officer shall have custody 
of all keys to the entrances of the radioactive wllste storage site, 
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8. The Senior Officer present aoollrd Earle, may direct Ihipl 
to clear the pien and individual CQmmanding Officers may take the 
initiative in dearing, to save t.heir ships should an emergency 
situation warrant such a decision. 

9. II, while under local operational control ot the CQm
manding Officer, U. S. Naval Ammunition Depot Earle, Commanding 
Officers or Masten of ships are directed in an emergency, by the 
Naval Ammunition Depot. to move the ship or ships, they .hall 
comply immediately, operating thcir ships -themselves as necessary, 
without awaiting either pilot or tUg6. 

10. Smoking, carrying lighted eigarH, cigarettes, pipes, or 
the carrying of matches, lighters, or other heat or spark producing 
devices on any part of the trestles or pier is prohibited, except 
that smoking Is permitted inside the buildings designated as "Smoke 
Houses" and having signs posted "Smoking is Permitted." These 
buildings ar!!. equiPlled with electrical lightE~rs. "No Smoking" siins 
shall be conspicuously displayed in all other areas. 

11. The Commanding Officer of the Depot may permit certain 
areas on board ships as "Smoking Areas." These areas must lie 
located in closed complll"tmenb, as fal' 8Wlly from the ammunition 
handling areas as possible, and should be closely supervised. The 
number of areas designated should be kellt to the minmum required 
and these areas shall not be more than thr.ee (3) in number. Sug. 
gested areas on board ship are the Captain 's cabin, Officers' ward
room and one (1) closed crew's compartment. All doo~ and portholes 
with in the compartments !lhall be kept dosed at all times. 

12. Incinerators shall be !leeured while vessel is moored to the 
pier. 

13. Ship's maintenance such as welding, burning, use of electric 
power tools and / or other flame or spark pr<lducing devices shall not 
be permitted unless 80 waived by the Commanding Officer of the 
Depot while the venel is berthed at NAD Earle piers and the fire 
marshal notilled. 

14.. White vessel is berthed, painting shaH only be permitted 
at the discretion of the Commanding Officer of NAD Earle. 

15. No iBsoline, oily rags, paint or ot.her flammable materials 
shall be stowed on pIers. 

16. Ships shall s tow alJ paint or ot.her Clammable material 
in appropriate lockers, but never permit oily rllgs to be stowed 
in any closed compartment. 
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29. The equipment and general condition of the piers lind 
trestles sre the responsibility of the OfIicer-in-Ch8rge, Waterfront. 

30. All shackle pills on ~hip's gesr or other weight handling 
equipment shall be securely moused . 

31. Operations requiring welding, burning, use of electric. power 
tools, and /or other flame or spark producing devices or equipment 
otber than diesel powered or approved electric powered equipment 
shall not be permitted on piers or trestles when sbips containing 
explosives are docked on piers. Welding and burning may be per
mitted on piers and trestles when no ship or other type of veslle! 
is tied up or when a dilltancc 01 at least 300 feet il maintained at 
all times between the welding or burning point and explosive 
carrying equipment that may be in the immediate area. Welding 
and burning operationl will not be permitted at anytime without 
expressed permission in writing from the Depot Fire Marshal. 

82. All ships will be berthed at NAD Earle piers bow out uuless 
otherwise permitted by the Commanding Officer. 

" 



reported to the Commandant by speed lettt~r within 48 hou rs, This 
speed letter shal! give es8cntial details including an estimate of 
damaie in dollata and extent of personnel injury, if any, This speed 
Jetter report will not serve as a substitute for the full report lIS 

required by inltruc:tion in the JAG Manual. 

ASSIGNMENT FOR CONDUCTING !\lOTOR VEHICLE 
INVESTIGATION, 

(1) The COMMANDING OFFICER, MA RI NE BARRA CKS, or 
his designate shall investigate and report motor vehicla acddenta 
involv~ng Marine CO"PI personnel operating government or privately 
owned vehicles on Depot property and government owned vehicles 
off Depot prOperty Involved in an accident, 

(2) The COMMANDING OFFICER, MARINE BARRACKS, or 
his desIgnate shall investigate and report motor vehicle accidents 
inVOlving privately owned and operatl;d vehicles other than Depot 
personnel (militll.ry or civilian) which are hwolved in 11.11 accident on 
Depot property, During normal working hours, the Safety Depll.rt. 
mcnt shall Jointly investigate accidents of this type, 

(8) The COMMAN DI NG OFFICER of the Depot or his desig
nate shall ir.vestigate and report motor vehide accidents involving 
govel'nment or privately owned vehieles on Depot property lind 
governmeni owned vehicles oU Depot property involved in an ac
cident and operated by Navy personnel. 

(4 ) The SAPETY DEPA RTMENT sha. lI investigate and repol't 
motor veh icle accidents invoh'i llg civilian personnel of the Depot 
operating government 01' privately owned vchie.\es on the Depot and 
government owned vehicles oU Depot propertl' involved in an 
accident. 

(5) The SAI;'ETY DEPARTl\TE:-lT shull jointly with the Com
manding Officer, Marine Barracks, o r his designate investigate 
motor vehicle accidents involving privlI.tc1y owned veh icles other 
lhan Deput personnel (Milit8l'y or Civililln) OCCUlTing on Depot 
property during normal working hours, A joint !'eport will be filed 
if aud when there is damage to government property, 

EXPLOSIVE AN DI OR IN DUSTRIAL TYPE ACCIDE NT INVESTr
GATION AND REPORTING 

(1 ) All aCCidents, ' ., shall be investiiated 
by the Department Read or his designatl! in conjunction with II 
member of the Depot Safety Department. 

(2) The supervisor in (' harge of the operation 0)' location 
where the uccident has occurred shall noti.fy by phone both the 
Department Head andlor his designate and the Safety DeplI)'tmcnt 
g iving per'tlnent facts surrounding the accident as soon liS possible, 
This requirement is waived If the injury is minor' and will not result 
in any llmitations and if the injured person returna to work 11n
mediately after local dispensar y treatment, 

( 4) abova sha l l end as ' Thi ~ J S in addition t o 

tha departtflental in v estJ, .. t lon c ited in para,rapn 4 , 
p.,_ 92 , ' 



CHA PTER XVI 

TRA~SPonTATION OF ,\I\lM UNITIOK 

1. i'lIOTon VEH ICLE DRIVER'S RESPONSIBILITY 
(8) Drivers of vehicles carrying explosives shan have in 

their poasession a valid government operator's permit (Form 46) 
stating that they lire Qualified. 

<b} Dri\'et'S of vehicles carrying explosives, in addition to 
the government operatol"'!s pennit (Form 46), shall have qualified 
under I.C.C, regu lations when they operate vehicle in off·station 
assignments over public -roadways, 

(c) Drivers of vehides carrying explosives shall be respon 
sible fur the safe tnlllsportation of shipments of ammunition and 
explosives, They shall opel'ate in such a manner that meets tbe. ruJo!s 
and regulations as apclIed out in the Driver's Handbook- Explosive 
and Dangerous Materia.!s, OP 2239, and latest addi t ions, 

(d) A drivel' shall hav!;! the right to refuse to operate (I. 

vehicle loaded with explosives when in his opillion t.he vehicle's 
I:ond ition does .not mcet the standa rds as spelled out in the Navy 
Ordnancc Shipping Handbook, OP 2165, latest revision. 

(e) A drivel" of a vehicle ahall be furnished a certification 
from propol' authority that the load is properly stowed and dun. 
naged before he moves the vehicle. 

(0 A dl·iver requil·ed to transport o,·e\· the public highways 
shall be furnished a t'oute that he is too follo\';· and he shall make 
no deviations from this route without authority from hi5 supervisors. 

(g) The aforementioned J·egulations shall be {ully adhered 
to, The Commanding Officer only shall grant wah'ers of these 
reguilitiona. 

2. INSPECTION AND ESCORT OF VANS AND/ OR TRUCKS 
CARRYING AMMU NITlO!\" OR EXPLOSIVE:S. 

1.:1::J~''''~ /T5r ... ~',.;>-M::" ·-(a) The Department ~ Qoi R shall be 
responsible fOl" illspection of the \'ehicJe, the losd, and the manner 
of placement in the vehicle, He shall certify that the loaded vehicle 
meets all safety dit'ecti lll!s and sha11 give his certification to the 
driver assigned to move the vehic1e.;,....z 

(b) The ~ Departml'nt ~ 0" . L J and lor 
his designate shall inspect each vehicle and its load that arrives on 
the Dcpot fr om outside sources and is car4ly·lng dllngerous or ex· 
plosivc cargo. He shall escort, if necessary, the vehicle to its assigned 
destination on the Depot after aSSUl'ance that it is safe to do 50 in 
accordance with I.C,C, and Bureau directives. 

(c) All motol' vchicles c3nying explosives and lor other 
dangerous cat:go u'ltvcling on Depot property shall proceed with head· 
I[ghls on, duy 01' night. Other vehicles t rave.ling on the same roadway 
in cithcl' direction :shull pull nveJ· and yield the right of way to ex· 
plosive loaded tl'ucks 11I1l1/O I' valis. 

" 



CHAPTER XVII 

DEMILITARIZATION OF AllfMUNITION lind AMMUNITION 
COMPONENTS 

1. Demilitarization of ammunition includes the separation 
of the explosives from the inert parts of any type of ammunition: 
powder tanks, powder cartriges, powder, primers, fUltes, pyrotechnic! 
Bnd the packaging and containers for 1111 types of ammunition 
components have to be separated one froIn the other in preparing 
the explos ives or containers for disposal in deep water dUmping 
or burning or for sale as scrap. 

2. In order to insure the separation of the explosives from the 
inert material is complete and safe, the f ollowing precautions shall 
be taken: 

a. Wooden boxes that arc to be scrapped shall he inspected 
to insure that all explosives are removed, the box lid separated from 
the container and both endB of the container broken out. 

b. Cardboard containers that are to be scrapped will be 
inspected to insure that all explosives arc removed, th~ carton lid 
sep&rated from the carton and the carton crushed tltlt in order to 
eliminate the possibility of any material remaining inside the car ton. 

c. Any type boxes, powder tanks or other containers authori_ 
zed tor reuse or storage shall be examined separat ely by ~hc 
supervisor and marked "MT" in chalk bdore securing the lid or 
cover on the container and set aside sepnrate from the r emainder 
of the containers awaiting inspection. Empty container s ready for 
transfer to storage location will be removed lUI soon as possible 
from the inspection area. 

d. The supervisor shall insure that the work area is IIdequll.\.e 
in order to eliminatc the possibility of the removed explosives being 
inadvertantly left among inert mat~rial or containers to be disposed 
of or stored fo r reuse. 

e. In order to avoid confusion only one type of ammunition, 
boxes and containers will be worked at anyone time. 

f. This instruction is explicit and a llows no recourse positive 
compliance is mandatory. 

g. Instructions for the. performance of demilitarization opera
tions will be conspicuously posted in thl! work area. 

h. The supervisor shall remain in the work area. st all times 
when work i, in progren. 

i. Prior tu starting any operation involving demilitar ization 
of ammunition or live components, drawings and other pertinent 
information l'srardmg the item to be demilitarized shall be studied 
to ascertain exact construction, method or function and possible 
hazardl. Attar this review an SOP or SJP shall be prepared and 
posted at the location. 
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CHAPTER XIX 

POSTING OF OPERATING INSTRUCTIONS 

Standing operating procedures and /or instructions ahan be 
promulgated with pertinent special safety precaution5 (01' al\ Ord
nance Department operations In process on the Depot. No work shall 
be performed without pertinent prepared written instructions . The 
SaIety Officer and /or Depot Safety Engineer shall al)prOVe these 
procedures or instructions before work commences. 

The Publi<'. Works Officer and the Ordnance Officer will post 
all types or machinery and installed equipment with SAFE OPER· 
ATING INSTRUCTIONS. Eye Hazardous Areas will also be posted 
with suitable Safety Instructions. Instructions will cover the 
following: 

Metal \II orking 

Wood Working 

Paint Shop 

Electrical Switch Boards 

Electriul Equipment 

Vehicle and Heavy 
Equipment Repair 

Battery Ch arging 

Welding and Cutting 

Sand Blasting 
Traveling Cranes and Hoists 

Vehicle Lifts 

Use of High Pressure Air 

Gas Masks 

Scaffolds 

Shoring 
Wire rope 

Manila rope 

Conveyors 

Fueling cranes and fork Hf~ 

Chemical spraying equipment 

Automotive repair 

Materials handling equipment 
repairs 

IndU5tria.1 truck operations 

Stability of industrial truck s 

Preventative maintenance, 
cheek list for industrial trucks 

Battery maintenance 

Check list fo r batteries 

Machinery magnesium 

Mess kitchens 

Prevention of maintenance 
accidents 

Machine maintenance safety 

Fire safety in welding operation!> 

Burning Grounds 

Stevedoring and rigging c.argu 
handling gear 

Personnel exposed to ionizing 
radiation 

l'rack maintenance 

Lineman 

Locomotive maintenance and 
repairs 

Railtoad ~ar maintentlnce and 
repairs 

Parking rules 
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8 EARLE MISSILE 
December 21, 1988 

The Red Funnels Tavern served as NAD Earle's first administration bu ilding in 1943-44. See story on page 5. 

EARLE STATISTICS 
BOWLING 

The fifteenth week standings and total Filteenlh Week Leaders High Game Hcp. 
pinfalls in the Tuesday Night Men's High Average long, ASW 249 
Intramural Bowling League: Chevalier, ACES 196 Chevalier, ACES 246 

Heil, Pinbust&rs 191 Benton, CPO 244 
Team Pls. Wo n Lost Total Pins Francesconi, ACES 176 High Game Scratch 
1. ASW 52 30 22 35,090 High Series Hep. Chevalier, ACES 246 
2. CPO 50 28 24 34,772 Chevalier, ACES 656 Benton,CPO 235 
3. CLR·2 49 29 23 34,662 Cohen. CLR-2 643 TUbeilo. AOlee 232 
4. ROleG 47 27 25 34,504 Hutson, CPO 637 Most Improved 
S. Warriors 44 25 27 34,530 High Series Scratch Barnard, ASW .6 
6. ACES 41 24 2. 34,867 Chevalier, ACES 656 Howel, Warriors .4 
7. Pinbuslers 41 23 29 34,595 Francesconi, ACES 624 Richards, CPO .4 
B. 566 40 22 30 34,045 Cohen, CLR·2 610 Giambeiiuca, Warriors . 4 
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4 EARLE MISSILE 
December 21 , 1988 

A 45-year railroading tradition rolls on 

Photo and story by 
Walter M. Matuch 

On Nov. 18. 1943 the Earle Railroad 
became operational. The Jersey Central 
Railroad delivered a carload of munitions 
destined for loading aboard a ship bound 
for the war in Europe. TIle Naval Ammu
nition Depot Earle (the original station 
name) did not become fuU y operational 
until December 1943. 

Originally planned as a single IJaCk 
railroad from Earle to the Waterfront at 
Leonardo Pier. the Earle Railroad was 
soon double-tracked from the Jerscy Cen
tral Railroad connection at Milepost 0 
through Earle and across Monmouth 
COUnlY along Nonnandy Road to Le
onardo al Milepost 13. The two track 
railroad continued on the ucsUe to Piers 1, 
2, and 3 on Sandy Hook Bay. 

Working 24 hours a day, the Earle 
Railroad carried ncarl y all of the munitions 
used to support the Nonnandy Invasion 
during World War II . The Earle Railroad 
continued to prove its importance during 
the Korean conflict and Vietnam War. 
Today 's railroad continues this tradition of 
service 10 the U.s. Navy, supplying ord-

Engineer John Leavy directs engine NO. 4 onto Pier 1 in support of the USS 
Valdez, which visited here recently. 

nance lO Leonardo Waterfront Piers for 
delivery to fighting ship from around the 
world . 

The Earle Railroad, unofficially 
called the CoILS Neck & Leonardo RR by 
today's employees, has operated continu
ously for over 45 years. When statistics are 
compared, !.he Earle Railroad is New 
rersey's fourth largest railroad in tenns of 
track mileage/railroad operated (132 
miles). It is in a c lass with Amtrack, 
Conrail and New Jersey Transit. In terms 
of freight tonnage, the Earle Railroad 
ranks third. behind Conrail and the N.Y. 
Susquehanna & Western Railway ahead. 

More !.han 400 assorted freigh t cars 
are used in support of the Ordnance De
paronent at Earle. If placed end toend, this 
would be a train over four miles long. 

Operations are carried out by a com
pl iment of seasoned railroaders under 
foreman Bob Peters. Working two shifts, 
the railroad is running even when station is 
closed orcurtaileddue to adverse weather 
conditions. The Earle Railroad knows no 
seasons and runs in darkness and daylight 

in support of Navy ships and personnel. 
On-going projects a t the Earle Rail

road include the anticipated delivery of 
two new diesel locomotives for use on the 
new Pier 4, currently under construction. 
As work schedules permit, the diesel loco
motives used in dally train service are 
receiving a " fonnal dress" of proper U.S. 
Navy leueringand even whitewall-painted 
" tires" on the wheels. Drive along Nor
mandy Road between Esperance Roadand 
the Normandy Gate to see today's Earle 
Railroad in operation , but please remem
ber to stop, look and listen for !.he train at all 
railroad crossings. 

The Earle Railroad is operated by 
civilian employees of the U.S. Navy. 
Equipment maintenance is handled by 
Frank Herm sen and his crew at the Rail
road Roundhouse/C-50 while track main
tenance is the daily job of Thomas Cheva
lier and his men. 

The Earle RaiJroad continues to be the 
best way to Sandy Hook Bay for today 's 
modem U.S. Navy. "Our45-yeartradition 
of service continues." 

I 
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EARLE MISSILE 5 
December 21 , 1988 

Creation of Earle was no easy task 
By Joe G. H. Potterfleld 

Editorsnots: December 13. 19SBwasthe 
45th anniversary of the commissioning 01 
Naval Weapons Station Earls. 

By !.he summer of 1943 the Red 
Funnels Tavern had long-since passed its 
prime. The abandoned, ship-shaped pub 
was now just an architectural curiosity for 
passers-by on Route 34. The area of 
Monmouth County that surrounded the 
tavern was sparsely populated. It was 
mostly farmland and swamps. Whatever 
clientele there once was for the Red Fun
nels was gone (see photo back cover). 

Six mon!.hs later the apparently 
doomed saloon took on a new life. as the 
administrative building for a new Naval 
Ammunition Depot. The depot was named 
after Rear Admiral Ralph Earle, chief of 
the Bureau of Ordnance during World 
Wart 

For years Navy and Anny officiaJs 
had discussed the need for a base for load
ing explosives somewhere in the Pon of 
New York. Records from the first world 
war showed that a great deal of ammuni
tion loading took place in Sandy Hook 
Bay. Our entrance into World War nagain 
brought loading activity into New York 
Harbor. By 1943, the nccd for a major 
ammunition depot became obvious and 
urgent. 

The Army and the Navy independ
entl y surveyed the New York area. They 
came upon the same conclusion; Mon
mou!.h County was !.he best, indeed the 
only. location for such a base. Physical and 
economic considerations deemed it neces
sary for the base to be divided into two 
sections; one inland, and one adjacent to 
Sandy Hook Bay. 

In the Spring of 1943. Admiral 
Blandy. chief of ordnance, requested that 
.$25 million be authorized for the construc
[ion of the depot. The Chief o f Naval 
Operations denied the request. Admiral 
Blandy wenl back to work and sliced $1 1 
million from his plan. omitting non-essen
tial aspects. The Vice CNO recommended 
approval of the new plan. The Secretary of 
the Navy gave fmal approval on June 23, 
1943. 

The Bureau of Yards and Docks 

wem immediately to work, with the under
standing that the first facilities must be 
ready for use in 90 days. 

Construction began on Aug. 2. 
Much of the work was done during somc of 
the worst wcather in years. During onc 
!.hree-day torrential rain stonn, entire fa· 
cilities were destroyed. 

The enonnous task ofIaying the 15· 
miles o f railroad track form Mainside to 
the Waterfront was accomplished on ter
rain that was hardly suitable. Lt. Ernest 
Benshimol, Earle's firs t historian. de
scribed the land a" "muck, ranging in depth 
from 2 to 8 feet." The rail i tself was "a 
hodge-podge, dating back as far as 1893," 
he said. 

The land acquisition office , work.ing 
out of Red Bank, had to acquire over 1,000 
individual tracts of propeny in order to 
piece together NAD Earle. 

Creating an ammo depot in such a 
shon time was nearly an impossible task, 
yet whe n Capt. Burton H. Green officially 
assumed command as Earle's first e.O. on 
Dec. 13, 1943, hehadhimsel fafunctional. 
albeit fledgling Naval ammunition depot. 

In January, 1944, a scant 650 long 
tons of ammunition was loaded from the 
pier in Leonardo. A year later an average 
of 250,000 long Ions of ammun ition was 

billets for 20 officers and 500 enlisted 
personnel. 

The military work force at Earle at 
that time was nearly all black (98 percent). 
The safety record of those early ordnance 
handle rs was excellen t. according to histo
rian Bcnshimol. 

The Navy Deparunent, realizing tlle 
inequity of assigning only blacks to the 
mundane, yet dangerous task of ordnance 
handling, ordered a change in late 1944. In 
April, 1945 large numbers of black sai lors 
wereshippcd out of Earle. By November. 
1945, !.he black complement at Earle had 
been reduced to 30%. 

The68 doctors, nurses and corpsmen 
assigned lO the medical department had to 
care for a constant now of wounded that 
occupied the 150 beds at the clinic. Ships 
returning from Europe would drop off 
wounded at the pier at Leonardo. They 
would then on-load more ammunition 10 

be transported back to the war front. 
By 1944, Earle had established itself 

as an imponant e le ment in the war effort. 
After the war Earle went through many 
changes. The Red Funnels Tavern was 
eventually torn down , after serving the 
depot well during the war years. 

The number of both military and 
civil ian personnel was greatly reduced. A 

"Creating an ammo depot in 
such a short time was nearly 
an impossible task." 
on-loaded from Earle each month. By the 
end of !.he war over 1.6 million tons of 
ammunition had been sent to Europe from 
Naval Ammunition Depot Earle. 

By lhe middle of 1944, the majority 
o f construction work was completed. 
Physically, Earle looked much as it docs 
today. Most of the buildings we occupy 
today were built between 1943 and 1944. 
However, the NAD Earle of 1944 was 
vastly different from the NWS Earle we 
know today. 

Military personnel numbered nearly 
3,000 in 1944. There were over 2,000 
civilian employees. The Marine Barracks, 
which was activated on Nov. 22, 1943, had 

Naval Weapons Handling Laboratory 
(Center) was added to the depot. Three 
ammunition ships transferred homeport 
here in the 1970s. Then, in 1974 Naval 
Ammunition Depot Earle was redesig
nated a Naval Weapons Stati on. 

There were many noteworthy and 
exciting periods during the45-yearhistory 
of Naval Weapons Station Earle. How
ever, none can match the hectic two-year 
period between June 1943 and June 1945. 
when a quiet section of Monmouth County 
was transformed into a thriving Naval ae
livity, and when our military and civilian 
predecessors did their part to bring about 
the end of World War II . 
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CFC exceeds goal 
by $2,000 

By Lt. Grant Gee 

Naval Weapons Station Earle's 1988 
Combined Federal Campaign is over; and 
CFC is the big winner, Our goal this year 
was selal$ 14,846. With a total population 
of almost 1,200 military and civilian per
sonne l aboard the station, we needed to get 
contributions of just under $13 per person, 
liule more than a dollar a month . to reach 
that goal. I fclt reasonable sure we could 
reach the goa1, and I was honored the 
captain had the confidence in me lO let me 
represent Earle in this vcry important 
evcnL 

Of course the captain didn ' t know 
this before . but I' ve lost three uncles to 
MultipicSclerosisand my dad has recently 
recovered from lung cancer surgery. So 
I'm dedicated to at least lwo oflhc organi. 
zations represented in the CFC. 

I'm vcry pleased to repon that we 
have mel our goal. I' m ecSlatic thal we 
have exceeded lhe goal - by almost 
52,000. It could not have been done with
out the interest and erfons of all the 
keypcrsons who carried the info nnation 
and materials to everyone. giving the m the 
opportunity lo conuibute. 

Of the 28 keypcrsons, two are espe
cially deserving of honorable mention. 
Slaff Sgt. Ronald Reedy, MCSFCo., Icdall 
keypersons with 80.7 percent participation 
and contributions totalling S2.261 (13.6 
percent of our total contribution). MN 1 
Thomas Watson, MOMAG Unit Three, 
led all keypersons with 53,487 in total 
con tributions (20.83 percent of our lOtal 
con tribution) and 80 percent participation. 

I'm especially gratified that of the 
488 conuibulOrs al Earle, I was able to 
distribute 56 of the " Hundred Plus" mugs 
to donors who gave $100 or morc to the 
campaign. Of these donors, 35 percent 
gave cash or checks amounting to 
$1,182.80 or seven percent o f the to ral . 
The remaining 65 percent of the donors 
gave $ 15,606 of the total by using the 
painless pa yroU deduction. 

I think we had a very successful 
campaign. r know that it wouldn't have 
been possible without the hard work of all 
the keypcrsons and the generosity of all the 
donors. Thank you aU. 

J . Brighlon 
K Cole 
J . S ipos 
G. Huang 
L McNeill 
G. Frie nd 
W. Schroeder 
J. Bawman 
F. l eighton 
P. Tramontano 
J. Cretella 
A. Folks 
R. Beketich 
K. Elmms 
D. Macleod 
A.Schupp 
E. Kokulak 
V, Gee 
M. Scaglione 

W.lcom. Aboard 

Frank E. Anen, Jr. 
V1nc&nl Anello 
M'Ify Del~ 
Oavid D. Gindlesperger 
Wi. tam A. Mego. III 
Arlene M. Perlrllrlglon 
Peter J. Plaia 
Jotm M. Vll$ile 
Lamesha wtl13lm 
Janice S. Wells 
Kenny Byrd 
Jeanene M. Berry 
Regina K. Blankensnl~ 
Chris R. Waddell 
Aiarl C . Oavls 
Mct1taoue Lamar 
Oanlel W. Lowls 
James P. Oel l 

"'A 
Linda K. Green 
Carl R. Hensler 

James A . Jones 
Annene Ravaglia 
Cnrlstine L. Russo 

F.J. Winds 

Selina ctdade 
Oavid J . COrdone 
Deloris HarriS 
Karen H~I.Jonnson 
Michael W. OJer 
BHly R. Myles 
Harry F. Gracln 
Doo(jlas Webb 
Gary S. Robll\$Of\ 
Larry D. Cooper 
Rober! A. Marsnall 
Marsha B. Dellefl!lro 
Jon C. Wyman 
Vv'itbor A. Johnson 
Troy G. Hoke 
8 rlan S. Debsll.l 

CFC 100 Plus Club 

P. McKenzie 
M. Tereo 
A. Clouser 
E. Davison 
W. Matthaey 
Y. Tomlinson 
P.Kopp 
C. Jennings 
W. Wiggington 
R. Defrees 
M. Sears 
P. WintJen 
T. Watson 
G. Butterhof 
M. Femrite 
J . Brandesteln 
J. Hutson 
J. Harris 
J . Harris 

Ord. Equip. Medl. Hlpo-. 
MaCllinl~1 

Secretary 
Dn:I. Equip. Mech. Hlpo- . 
Flfeflghl&f 
Secretary 
Warehouse Won..er 
Machlnlst 

'N 
'N 
GMM' 
TMSA 

'N 
WTSR 
TM2 
TMSR 
TM' 
LCDR. CEC 

l(WenlOry Wogml. Spec. 
Warehouse Wor1<.er 
Foreman 
warenouse Wor\Ier 
Supply Clerk 
Voucher Examiner 

Personnel Clerk 
Warehouse Worl<er 
Data Transcriber 
Al;munting T edll'lldan 
Grounds Inspector 
RM' 
SH3 
BUC 
EN' 
SK> 
SK' 
' N 
LeOR,GEC 

EN' 
8MSN 
WTI 

J. Echevaria 
M. Rangel 
W. Johnson 
D. Vanetten 
S. Neidrauner 
A. Rhome 
G.Gee 
J . Amold 
H. Nichols 
E. Hernandez 
D.Shea 
E. Nicholson 
B. Debski 
A. Butler 
R. Plnchak 
E. Giambelfuca 
K. Paramore 
G.Edge 
J . HaNlin 

F.S. 
F.S. 
Compo 
F.S. 
safety 
Prog. Mgml. 

"". 
F.S. 

Ora . 

"". "". Supply 
Compo 

CPO 
Ora. 
F .S. 
com,. 
P.W. 
NAVCAMS Naptes. Italy 
DI$Charge 
NAVSTA RooseveH Roads 
USS OrIon (A5-18) 
USS R. K. Tt.mer (CG-20) 
NSF Pori Hueneme, Call I. 
Dlscnarge 
AFSC Norfon... Va_ 
Fleet Reserve 
USS Treflloo (LPD-14) 
USS L. Y. Spears (AS-36) 
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Charlie Gwaldo: Working wood for 50 years 
He can takea rough piece of wood and 

find the cagle hiding inside. Carefully he 
whitl1es the block down and you stan to 
recognize the fonn. More wood shavings 
faU to the floor and you can make out the 
wings, the beak and the ralons. He lifts his 
VFW ball cap and wipes his brow before 
continuing. Time passes until he is fin 
ished. Now every feather is in its proper 
place, and a menacing stare masks its face. 
The eaglc has been set free. 

Charlie). Gwaldo has made wood one 
of hi s c losest friends. As a Public Works 
wood craftsman, he makes his li ving with 
it - as he has for the last 50 years. As a 
husband, he furnished his home with it As 
a hobbyist, he relaxes carving il. 

Charlie began his career in the Coast 
Guard as a carpenter, Of all the jobs he's 
he ld since then he has always worked with 
wood: carpenter, joiner, boat builder, and 
pattern maker. He's been at Earle now for 
27 years. 

" I build various types of plaques, 
momentos. fl ag boxes. shadow boxes, 
doors, sashes anything made of wood," He 
says. "Recently, I 've been working on the 
pier putting up scaffolding underneath it." 

He has also built the partitions and panel
ing in the Planning and Estimating section 
ofC-29. 

One of his most visible projects hangs 
on the cere monial quarterdeck in Building 
C-2. It is a large board with 39 separate 
picture frames mOUnted on it It is used fOT 
displaying the photos of the station 's de
partment heads. It is accompanied by a 
smaller version used for the sailors of the 
year and quarter and the chief of the year. 

"Orig inally ajob order was placed for 
new boards. I gOl involved wi th the project 
and came up with some ideas of my own. I 
changed the size and the layout o f the 
frames," Charlie says. " I machined the 
wood, mitered all the come rs, made the 
picture frames and mounted the spec ial 
carvings." The carvings (two ships 
wheels) wcrepurchascd when the original 
board was ordered. "But I could have 
made them." he says laughingly. 

If someth ing on the base is made of 
wood, it was probably built by Charlie. If 
you would like 10 see some of Charlies 
work. SlOp by C-2 orthe ftrstlanding on the 
staircasei nC-8. Hea\so has madc ap\aque 
for AmericanLegion Unit348, Bricklown. 
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New Contract 
Awarded 
An additional 300 units of mililary 

family housing will be buill at Naval 
Weapons Station Earle commenc ing in 
March 1989. The fum of Dick Fisher 
Associates reached agreement with the 
Navy on the termsoflhc contract on Octo
ber24. 1988. In exchangefortheconslruc
tionofthe 300 units, the Navy will [case the 
houses from Fisher for 20 years. 

The housing will be built on station 
adjacenl to the current housing construc
tion between Macassar and Saipan Roads. 
Therusticsening will provide an appropri 
ale background for the townhouse styleof 
construction that Fisher proposes 10 build. 
The perimeter of the housing site will be 
tree-l ined, p lus several clusters of trees 
will be retained inside the housing area. 

The units will becompletcd in phases. 
The nrst 24 units arc scheduled for com
pletion in October 1989. AboUl30 units 
will be delivered to the Navy each month 
until all are completed in August 1990. 
Assignment to these uni ts will be con
troUed by the Family Housing Manage
ment Office. An OPNA V instruction 
mandates assignment using a priority 
scheme 10 ensure both fairness 10 all appli
cants and st.andardization Navy-wide. 
Maintenanceofthe un its will be performed 
by Dick Fis her Associates. 

Santa Claus paid a s pecial visit to the ACES 
Christmas party 10 hear firSI hand what the 
childre n of workers here want fo r Chrislmas. 
The party was held at Loew's Theater Decem
ber 1 O. 

Ada Phillips prepares fo r the opening of the renovated Thrift 
Shop. Theshop isnowopenTues., Wed., Thur., 11 a.m. t03p.m. 
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1. ELEVATIONS AND SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE. 

2. THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

3. "NGVD", NATIONAL GEODETIC VERTICAL DATUM, IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES. 

-.-------------------MHW 

517' ----.-, ------- NGVD (1929 ADJUSTED) 
2,30' 

--' ________ ---LI _________ MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE. 

4. THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983). 

5. HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. DURING THE PERIOD FROM 9-13-02 THRU 9-14-02. 
SURVEY DATA WAS OBTAINED WITH THE SURVEY VESSEL "SEA FIX" 
UTILlLlZING TRIMBLE DIFFERENTIAL GPS POSITIONING EQUIPMENT 
AND AN aDOM ECHOTRAC DUAL FREQUENCY ECHOSOUNDER. 

6, DIFFERENTIAL CORRECTIONS PROVIDED BY U,S,C.G, NAVBEACON SYSTEM 

7. DO NOT DREDGE IN WAY OF RIP RAP AT PIERS 

8. THE TEMPORARY REMOVAL OF AIDS TO NAVIGATION, IF REQUIRED, 
SHALL BE CARRIED OUT IN ACCORDANCE WITH THE SPECIFICATIONS. 

9. DREDGE TO ELEVATION -35.0' + 2.0' OVERDEPTH AND 
-45.0' + 2.0' OVERDEPTH (AS INDICATED). 

1 D. PIER AND DOLPHIN DECK ELEVATIONS SHOWN ARE FROM 
NAVFAC FILE DRAWINGS AND HAVE NOT BEEN VERIFIED. 

o 400 800 

~~~ 
SCALE 1"= 400' 

CHECK GRAPHIC SCALE 
BEFORE USING 

o 
o 
+ 
o 
r--

t7i 

a!28.:I'l11 21.a2S.32S.321.1 

STA 83+20 
RGE 200 

a9 29.6 2BI 282 26h 26J VB 
lU 3U1 29.(j 2&~ '03 112 'l1,s 
34,2:D.1 31.11318JlO29.0'lJ1 
El J7J :52 YiI m l2Ii :ll1 
43J143II4l.I12J14LI«I21J 

STA 83+39 

..-~ - - ... -.. ....II!!I \~ 453 lSi 455 45.3 «.8 
459 ~ 61 411 4'lI 4S.:l 4tH .wi 
4'j,,455fjJ.fi64M 4I.' ~46.5 
46.D~.fill0fj84M45345346.D 

~I 1~~ ~463 .£i 4ii: Uti 4Iil 4M 46.1 
4G.4 I6.B 46A 46A oW' 4511 41.3 459 
46J' "'9 46J.£t I6J 
41.1 46.111i.!i4M46.1 452 45.346,S 
412 4S.II 11.0 4(,5 4J 4iIi 4t3 476 
41.3 46.Ii 412 461 46J 46.4 112 ~ 
41!i 472 41.11 46Ii (1.2 ~, 472 46J' 
f1S 41.8 Dol 47.0 f11 f1.1i 16.2 111 
47,' 472 172 472 41Ei 46.3 46.2 I6J 
4BIl ffl m 411 47!J 47.5 -flII 475 
... "' "",:6 47.4 47.4 ti 4fI:i 461 
489 ~ 41.8 41.8 4M 42 

1&1 o\IIJ 11.9 416 41.:1 462 47,2 
... 41Ei II.D 4IJ 41.4 412 47,! 41.9 ':if' N 41.8 4111 41,5 472 4E.9 «i., 
16 412 .D I8JI 47" III. 4S.9 41,l 
D:B£ ~ 41.3 415 46.6 477 
lUI IJIi ~ lIP ~~~ 46.11 : 
29,531J 4ruJ ~ 4U 47l 

o 
o 
+ 
LD 
r--

t7i 

2&1 m 33:l nri :BB 4l'~ .u 
2lLII 3Ui 33J:rl(j 4(l5 ~ .R. 

m 3U 3lJ 1.1 411 -. 
29.1 :J.II 111 332 372 :J9.II 

m 3l!i 3l' EI .., .., 
Zl5 211' 31.0 32., 

:ILl ]1.1 

o 
o 
+ o 
CXJ 

t7i 

.. 

o 
o 
+ 
LD 
CXJ 

RGE (-) 100 

o 
o 
+ o 
OJ 

o 
o 
+ 
LD 
OJ 

SANDY HOOK 
CHANNEL 

SOUNDING LEGEND 

35' PROJECT 45' PROJECT 

ABOVE 34.9' MLW ABOVE 44.9' MLW 

35' TO 36.9' MLW 45' TO 46.9' MLW 

BELOW 37' MLW BELOW 47' MLW 

'" .. 
<>, 
4117 

STA 103+02 

RGE (-) 1776 

o 
> a:: 
D.. 
D.. 
« 

~ 
« 
o 

>
II] 

D.. 
W 
a:: 
D.. 

z 
a 
f= 
D.. 
a:: 
u 
(fI 
w 
o 

:> 
w 
a:: 

l
t:] (f) 

~ « 
~ w 
-" ~ 
~ 0::: 
Z 0 

Z 

>
I-
> 
I
U 
« 
o 
w 
LL 

<.9 
? 

0:' 
w 
w 
Z 
<.9 

;: z 
2" w 

SEAL AREA 

w 
U 
z 
« 
z 
w 
I
z 
« 
2 
-.J 
W 
Z 
Z « 
I 
U 

-.J 
« 
z 
:2 
0:' 
W 
I-

~ « 
z 

o 
~ 
o g: 
"« 

SAT TO DATE 

CONSTRN. CONTR. NO, 
N62472-00-C-0036 

NAVFAC DRAW1NG NO, 

0000000 

SIZE: DIS. SH. NO. 

D D-27 



ACCEPTANCE SECTION 12 

RGE 735 
ACCEPTANCE 

35 FT DEPTH PROJECT 

~ I 0 0 8 8 8 8 8 
0 0 + + + + + + + ~ ~ 0 ~ 0 
0 ~ N N ~ 

iii iii iii iii iii iii iii iii 

/"""--+- TURNING BASIN <TB) 
PROJECT DEPTHI 45 FT ML '" 

ACCEPTANCE SECTION #3 

8 8 
+ + 
~ 

" ~ 

iii iii 

8 8 8 8 8 
+ + + + + 
~ 0 ~ 0 ~ ... ~ ~ w w 

iii iii iii iii iii 

GENERAL NOTES 
1. ELEVATIONS AND SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ~ 

REFERRED TO WEAN LOW WATER (WLW). WHICH IS ASSUWED AT THE USCE 
IYPR<MMENT PLANE. 

2. THE PLANE OF MEAN LOW WATER (IIILW) IS 2.JO FT. BElOW NGVO. 

J. ~GVD·, NATIONAl. GEODETIC VERTICIL DATUN, IS mE DATUW OF 
GEODEIlC LEVEL NET OF THE UNITED STATES. 

-.-,------OH. 
5.17' -,----NGVD (1$1251 ADJUSTED) 

I 2,1" 
-"------1-----WLW - DA.TlJIII ASSUWED AT THE 

USCE IIIIPROVEMENT PLANE. 

4. THE COORDINATE GRID IS THE STATE OF NEW JERSEY YERCATOR (NID 1983). 

5. HYDROGfWHlC SURI.£YS WERE PERFORWED BY GNiAGIlI a: BRYANT 
ASSOCIATES, INC. DURING THE PERIOO FROM 9-13-02 THRU 9-14-02. 
SURVEY DATA WAS oorHNED WITH lHE SURVEY VESSEl "sEA FIX· 
UTIUUZING TRIMBLE DlFFERENTW... GPS POSITIONING EQUIPMENT 
AND AN OOOM ECHO'TRAC DUAL FREQUENCY ECHOSOUNDER. 

6. DIFFERENlW. CORRECT1ONS PROVIDED BY U.S.C.G. NAVI£ICON srsrnI 

7. DO NOT DREDGE IN WAY OF RIP IW AT PIERS 

6. THE TEMPORARY RElIOVAL OF ".05 TO NAVIGATlON, IF REQUIRED, 
SHALL. BE CARRIED OUT IN ACCOR[WrtCE WITH THE SPECIFICATIONS. 

II. DREDGE TO ElEVATION -J5.0' + 2.0' OVERDEPTH AND 
-46.0' + 2.0' OVERDEPTH (AS INDICATED). 

10. PIER ~D DOLPHIN DECK ElEVATIONS SHOWN Ii£. FROM 
NAVFAC FILE DRAWINGS AND HAVE NOT BEEN VERIFIED. 
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DEPTH (FT) 

47 

47 

37 

ESTIMATED QUANTITIES 
REQUIRED ALLOWABLE 

GRADE OVERDEPTH 

88,102 

4,709 

92,811 

17,073 

109,884 

225,487 

56,207 

281,694 

75,038 

356,732 

_____ ---t- TURNING BASIN CTB) 
PROJECT DEPTH, 45 FT ML'vI 

STA 36+17 
~ TERMINAL CHANNEL 

RGE 200 

ACCEPTANCE SECTION #3 

CHANNEL AZIMUTH 2JO 15' 22.3' 

------------------------------

----------------------

STA 32+16 

RGE (-) 200 

o 
o 
+ 
LIl 
r<J 

;:: 
U1 

(cy) 
TOTAL 

CY 

313,589 

60,916 

374,505 

92,110 

466,616 

o 
o 
+ o 
"¢ 

;:: 
U1 

o 
o 
+ 
LO 
"¢ 

;:: 
U1 

o 
o 
+ 
o 
LD 

;:: 
U1 

o 
o 
+ 
LO 
LO 

;:: 
U1 

STA 67+30 

RGE (-) 200 

o 
o 
+ o 
<0 

;:: 
U1 

GENERAL NOTES 

o 
o 
+ 
LIl 
<0 

;:: 
U1 

1. ELEVATIONS AND SOUNDINGS ARE SHOWN IN FEET AND TENTHS AND ARE 
REFERRED TO MEAN LOW WATER (MLW), WHICH IS ASSUMED AT THE USCE 
IMPROVEMENT PLANE. 

2. THE PLANE OF MEAN LOW WATER (MLW) IS 2.30 FT. BELOW NGVD. 

3. "NGVD". NATIONAL GEODETIC VERTICAL DATUM. IS THE DATUM OF 
GEODETIC LEVEL NET OF THE UNITED STATES. 

-.------------------MHW 

517' ----.-, ------- NGVD (1929 ADJUSTED) 
2,30' 

---'----------'1'---------- MLW - DATUM ASSUMED AT THE 
USCE IMPROVEMENT PLANE. 

4. THE COORDINATE GRID IS THE STATE OF NEW JERSEY MERCATOR (NAD 1983). 

5. HYDROGRAPHIC SURVEYS WERE PERFORMED BY GAHAGAN & BRYANT 
ASSOCIATES, INC. DURING THE PERIOD FROM 9-13-02 THRU 9-14-02. 
SURVEY DATA WAS OBTAINED WITH THE SURVEY VESSEL "SEA FIX" 
UTILlLlZING TRIMBLE DIFFERENTIAL GPS POSITIONING EQUIPMENT 
AND AN aDOM ECHOTRAC DUAL FREQUENCY ECHOSOUNDER. 

6, DIFFERENTIAL CORRECTIONS PROVIDED BY U,S,C.G, NAVBEACON SYSTEM 

7. DO NOT DREDGE IN WAY OF RIP RAP AT PIERS 

8. THE TEMPORARY REMOVAL OF AIDS TO NAVIGATION, IF REQUIRED, 
SHALL BE CARRIED OUT IN ACCORDANCE WITH THE SPECIFICATIONS. 

9. DREDGE TO ELEVATION -35.0' + 2.0' OVERDEPTH AND 
-45.0' + 2.0' OVERDEPTH (AS INDICATED). 

1 D. PIER AND DOLPHIN DECK ELEVATIONS SHOWN ARE FROM 
NAVFAC FILE DRAWINGS AND HAVE NOT BEEN VERIFIED. 

o 400 800 

~~~ 
SCALE 1 "= 400' 

CHECK GRAPHIC SCALE 
BEFORE USING 

o 
o 
+ 
o 
r--

t7i 

o 
o 
+ 
LO 
r--

t7i 

o 
o 
+ o 
CXJ 

t7i 

RARITAN BAY 
CHANNEL 

o 
o 
+ 
LO 
CXJ 

;:: 
U1 

MAIN SHIP 
CHANNEL 

STA 83+20 
RGE 200 

STA 83+39 

RGE (-) 100 

o 
o 
+ o 
(J) 

;:: 
U1 

o 
o 
+ 
LD 
(J) 

;:: 
U1 

GENERAL 

SANDY HOOK 
CHANNEL 

o 
o 
+ o 
o 

LEGEND 

DETAIL NO. 1 TAKEN FROM SHEET NO. 01 AND 
SHOWN ON SHEET NO. 02. 

STA 103+02 

RGE (-) 1776 

ELEVATION B TAKEN FROM SHEET NO. 01 AND SHOWN ON 
SHEET NO. 02. 

SECTION A TAKEN FROM SHEET NO. 01. AND SHOWN ON 
SHEET NO. 02. 

o 
> a:: 
D.. 
D.. 
« 

>
II] 

D.. 
W 
a:: 
D.. 

z 
a 
f= 
D.. 
a:: 
u 
(fI 
w 
o 

:> 
w 
a:: 

l
t:] (f) 

~ « 
~ w 
-" ~ 
~ 0::: 
Z 0 

Z 

>
I-
> 
I
U 
« 
o 
w 
LL 

<.9 
? 

0:' 
w 
w 
Z 
<.9 

;: z 
2" w 

i'! 
N < 
0 " 

w 
U 
z 
« 
z 
w 
I-
z 
« 
2 
-.J 
W Z 
Z « 
z ~ « 
I -.J 

U ;;, 
W 

-.J Z « w 
z Cl 

2 
0:' 
W 
I-

o 
~ 
o g: 
"« 

SAT TO DATE 

CODE 1.0. NO. B0091 

SCALE: 1" = 400' 

SPEC, NO. 04-00-0036 
CONSTRN. CONTR. NO, 

N62472-00-C-0036 

NAVFAC DRAW1NG NO, 

2210564 

SHEET 2 OF 26 
SIZE: DIS. SH. NO. 

D D-2 



RED NUN 18 , 
FLOOD TIDE ~~ 

14 SEPTEMBER 2002 17.8 18,0 

1177'77 18.8 1
1
77.87 17' 17.8 I~:~ \~.~ 

· 184' .0 177 183 ' 17.3 . 17.5 17.8 1B'0 18'2 1B.2 
17.7 17.6 17.7 17.8 . 18'0 18,3 
17.3 g~ 17.7 17.9 \~.g 18'3 l~~ 
17.7 . 17.7 17,B . 1B'5 ' 
17.3 17.6 17.6 17.8 18.1 18'B 18.5 
17.7 17.6 17.8 17.8 18.3 lB'7 18.7 
17.6 17.6 17.B 17.9 I~'~ IB'6 18.4 
17.8 17.6 17.6 18.3 1B'3 18'1 1B.2 

g:~ l?:~ 11 77.67 I~:g l

1j

8:l 11j~ W~ 
17.6 17.7 ti9 19.0 1 '5 19'1 18.3 
18.6 1B.0 tiB 19.9 . 21'3 20.0 

m \~] 21B1:60 m ~24'~ ~t~ m 
21.7 20.2 . 27'B <\I ' 29'5 282 
22.1 21.6 22.B 29'8 ~11~ 31'5 31:0 
22.5 24.0 25.4 32'B 33'1 33.1 

1 600m ~~:~ ~~'.~ 33~; tJ ~i~j ~~:~ 3~:~ 23'5 27.6 35.4 4 .0 4 .~ __ 40.5 
-----~22~21 ~>7-~~~~t<:~j----3!l7,~:+-~ 441 41'.2 4422.38 AJ 

. 307 391 447 20.4 . . 41. . 4.1 43:7 . 

I §:8 ~H ~H :1~ 4~J 4a m 18.5 . 39'2 4.7 449 45.9 
19.0 31.9 3B'3 42, 4 6 44'9 455 
1B.4 32.1 37'5 t~ 42:9 44,5 44:B 
lB.5 31.B 37'7 4~ 4~.3 445 44,B 

I&,'~ 30.B ~~:~ 1,· 0 trj :::~ l~:~ 
19.1 30.5 39'6 4 9 4ill5 44'7 45.1 
19.1 29.2 39'3 43 44'9 45 1 
20.6 27.5 . 4.6 43 44'9 45'1 

2200'73 ~~:6 3~61:9~ ~J~ 4433l' 4444>8 1t~ 
. 255 4 0 . ' 20B . . 43' 453 457 

20'9 25.4 35,6 .1~.7 42' 44:8 45:5 
~~:~ ~B 356~:~1 41 42:1 4444.20 tg'~ 

, 276 . 41 42 . 45'7 

~6:~ ~~:§ ~~:i ~~f' ~~: ~ m 45'7 
19.8 28.5 35.6 41 41' 43'4 44.7 
1199.41 28.8 35.3 40 4 l' 43'1 4433'49 

. 2B.7 34.2 401 41.7 42'5 . 

RGE 

1 B.1 
17.9 

18.1 18,2 
18.1 lB.O 
lB.4 18.2 
18.4 18.2 
18.5 1B.4 
18.8 18.6 
lB.8 19.0 
19.1 19.1 
19.1 19.4 
19.1 19.6 
19.3 19.8 
19.3 20.2 
20.2 20.9 
21.3 21.6 
22.5 22.6 
24.1 24.0 
26.6 26.3 
29.4 29.0 
32.4 31.7 
353 35.1 
39'2 38.6 

--AL5 41.2 
""'Il".6 - 4_ 

430 42.B 
43:B 43.0 
45.0 43.0 
45.9 43,2 
45.8 43.5 
45.8 43.7 
457 44.4 
45'9 45,1 
46'5 45.5 
46'9 45.6 
46:7 45.8 
462 45.5 
45:9 45.6 
459 45.8 
46'2 45.9 
46'6 46.0 
46:3 :~.8 
45,9 45'0 m 44:2 
44.7 ~4·0 
44,6 43'7 
44,5 43'2 
44.1 42'8 433 . 
42:2 42.0 
4n7 41.0 

18.0 
18.2 
1B.l 
18.2 
18.4 
18.2 
18.4 
18.6 
18.6 
lB.7 
19.0 
19.5 
19.9 
20.7 
21.7 
23.0 
25.7 
29.4 
33.2 
35.2 
38.2 
40.6 .... 
42.8 
43.0 
43.1 
43.2 
43.3 
43.8 
44.2 
45.0 
45.5 
45.7 
46.0 
45.7 
45.6 
45.7 
45.9 
46.0 
46.0 
46.0 
46 _3 

.8 
49.0 
46.6 

4.2 
43.7 
43.4 
42.0 

18.1 
18.2 
18.3 
18.2 
18.2 
18.3 
18.0 
18.2 
1B.4 
18.3 
19.0 

~6:B 

18.2 
18.2 
18.3 
18.0 
18.3 
18.3 
18,3 
18.4 
18.9 
19.1 
19.5 
19.9 

21.0 20.8 
21.9 21.6 
23.4 23.5 
26,3 26.6 
30.4 30.3 
33,9 33.4 

3
385,§8 35.8 , 38.1 
40. 41.1 

.....,.4_ 2_ 
42.9 433 
43.4 43'6 
43.4 43'7 
43,6 43) 
43.9 43.9 
44,0 44.1 
44,8 44.3 
45,9 44.9 
46.2 45.0 
45.9 44.9 
463 44.8 
46:4 45.0 
46.3 45.1 
46.0 45.3 
45.9 45.4 
45.8 45.3 
45.4 44.7 
45.2 44.6 
45.4 44.1 
44.8 43.7 
44.8 43.9 
45.2 43,9 
49.5 43,9 
SO.4 442 
48.5 43'1 
44.6 42'1 
41.4 40:5 

18.5 
18.4 
18,2 
lB.3 
lB.3 
18.3 
18.5 
19.0 
19.3 
19.4 
19.8 
20.5 
21.3 
22.9 
26.1 
29.7 
33.1 
34,9 
361 
38.3 
41.7 -43.5 
43.6 
44.0 
44.1 
44.0 
44.1 
44.3 
44,5 
44.7 
44.7 
44.7 
44,9 
H.5 
44.3 
44.3 
44.4 
44.6 
44.3 
44,0 
43.8 
43.7 
44.1 
43.8 
43.5 
43.4 
43.0 
42.1 

18.5 
18.7 18.8 
18.4 lB.8 
18.5 18.8 
18.7 18.5 
18.7 lB.3 
lB.8 1B.4 
19.2 18.4 
19.5 18.5 
19.5 18.8 
19.7 19.6 
19.8 19.6 
20.2 20.2 
21.2 21.0 
22.2 22.4 
24,0 24.7 
27.7 28.6 
31.7 32.9 
34.7 354 
36.1 36'9 
3B.l 39:5 
1~'? 42.0 ""7- 3-441 44,2 
443 44.3 
44:6 tt~ 
44.3 44.6 
44.5 44.8 
44,6 44.5 
44,6 446 
44.7 44:5 
44.5 44.8 
44.6 44.9 
44.4 44.5 
44.4 444 
44.4 44:7 
44.5 44.7 
44.5 44.6 
44.3 44.B 
44.4 44.4 
44.2 44.6 
441 45.4 
44.2 46.2 
44.1 45.0 
44.1 43.8 
43.8 43.8 
44.0 43.8 
44,2 43.4 

42.6 

18.5 
18,5 
18.4 
18,5 
18.7 
18.4 
18.4 
18.7 
18.8 
19.2 
19.5 
20.2 
20.6 
21.4 
22.4 
24.0 
27.8 
32.3 
35.8 
37.9 
40.5 
42.6 

~ 
44.3 
44.6 
44.7 
44.6 
44.9 
44.5 
45.1 
44.9 
44.8 
44.8 
45.0 
44.9 
44.9 
45.2 
45.5 
45.4 
45.4 
45.3 
45.2 
44.9 
44.6 
44.6 
44.6 
44.1 
44.2 
43.2 

19.1 18.5 
18.8 18.6 
18.8 18.5 
18.8 \~.j 
19.2 18.6 
19.1 18.5 
19.2 lB.4 
19.5 18.4 
20.0 19.3 
20.5 19.9 
21.1 20,9 
22.2 22.8 
24.5 25.4 
28.2 28.9 
31.6 32.7 
35.5 35.3 
37.2 37.3 
38.7 3B.2 
40.2 39.1 
42.2 41.6 

_ .8 _ 4_ 
44.6 44,0 
44.8 44.7 
44.8 44,8 
45.1 45.1 
44.8 45.0 
44.9 45.0 
44.9 45.6 
45.2 45.7 
452 46.1 
45.3 46.3 
45.2 46.5 
45.0 464 
45.0 46'5 
45.8 46'7 
45.7 46'9 
46.0 47 0 
46.0 46'8 46.1 . 
45.8 46.5 
46,0 45.9 
46.2 45.9 
45.6 45.9 
45.1 45.7 
H.8 45.8 
44.8 45.6 
44.8 44.8 

44.3 

18.5 
18.8 
18.8 
18.9 
18.B 
19.1 
19.1 
lB.8 
18.7 
18.7 
18.7 
19.4 
19.9 
21.3 
23.0 
25.1 
27.9 
32.2 
35.6 
37.3 
38.7 
40.7 -44.1 
44.4 
44.7 
44.6 
44.7 
44.8 
45.0 
46.0 
46.6 
46.7 
46.6 
46.4 
46.6 
46.8 
47.0 
47.2 
47.3 
46.B 
46.6 
46,3 
46,2 
461 
46.1 
45.8 
45.7 
45.0 
44.7 \;t\ ~~:~ §~:3 401 4,li~2 4iH m 

19'2 28.1 31.5 _ ....J - - .... - -- - --- - --- - ----18' 7 26.7 30.8 
Hi 4 25.2 29.B 
18'3 23.2 26.9 
1 B',O 20.B 23.7 

EXISTING PIER 4 

17.B 19.0 ~~.~ 
17.9 20.5 3z'0 
17.B 21.3 34'5 - ':"T" ~ __ _ 
g:~ ~~:d 35:9 4J.. 4~:5 45 6 44.9 46.3 
17.9 25.3 36.9 4~ 46 5 ~6629 47.0 
17.8 26.8 ~~.~ 4l 'l ~~ J 46:8 473 47.2 
18.0 27.7 39'5 4 6 46' - 471 47'5 47.1 
18,0 289 . 4 5 . 471 47'8 47.2 
18,5 ' 39.9 44.8 46.8 471 . 47.7 

m \\t Ui !Ji 1~tl !~~ m 4~:~ 
20.4 . . 4:1!2 46.4 473 47.4 474 

~8:~ ~u ~~:§ :l ! 1~1§ 46'.6 :u !~:~ 
19.4 33.1 37.5 4;12 4410 t~·~ 47.0 46'0 
19.0 32,6 37,2 42.1 43f' . 46.6 46'3 
18.5 31.7 ~~.~ 41 43. !~·ci 46.8 46'2 
18.6 31.7 37'2 4 43. . 46.6 46'1 
18.7 31.2 . 4. 43. 45.3 46.9 . 
18.6 30.9 ~$'? 4~ 42.~ 45.1 1%'~ 46.0 
18.5 30.6 3i7 4:1; 43,~ 451 456 46.3 
18.2 30.1 38'2 4 H~ :N 45'4 45.7 
g:~ ~~.~ ~~t!~ 43:R 4

4
4
4
:4
3 

4
4

4
4
:8
4 

~~'.\ 
18.0 . . 4;f 43.~ . . 45.0 

g:~ ~~:~ ?rf:1 HI~ !H !!:~ ~~:t 
17.4 26.6 36,3 4]19 43 1 43.8 44.0 44.5 

g:~ ~~:~ i~:~ :8,· !4j"~:U m :g 
17.6 26.3 350 39 4 1 44.6 44.2 tH 
17.7 27.1 351 40 4.5 44.5 438 . 
17.7 271 . 40.9 43.2 44.2 43:4 44.2 
1177.75 27.9 3355.46 41 1 4433r 43.6 43.7 4434'71 

· 28 2 . 41 . 43.8 435 . 
17.6 27'5 ~~.~ 41 42. 44.1 43'9 43.7 

RGE 740 l~:~ 26:8 352 41:. t~t, m 43.5 m 
'-'-'=~'--'-"'-",17e'0u-~2~4",.4i'-_3,.,4,,5 .. 1b, -J.2· "":7 ti;~ 4 ... 

17.4 22,6 ~5' ~ 376 ~1. ----n-,2 - 41'4 417 
172 20.3 20'631'6 39'l 381 38'9 39'3 
17'4 lB.9 ' . 36. 35'5 . 36'2 
17'3 183 23.7 2B.5 34. 34 8 36.2 34'8 
li3 . 21.6 25.2 34'2 I 34:6 34.8 34:0 
li5 18.1 ~8'~ 24.6 34. 34.4 34.4 335 
li2 18.1 20'3 24.4 34 343 34.1 33'4 
17'4 18.0 20'0 24.6 34.1 I 34> 33.9 33'6 
li2 18.3 20'0 24.6 3~2 34.5 34.1 340 
17:4 1188'21 19.9 2244'07 33

4 81 3344.22 3344'33 34',3 
17.3 . 20.1 . . . . 343 
17.5 l~'~ 20.3 ~~'5 ~~T I ~g ~~~ 34:5 
17.3 lB:3 ~g:~ 25:0 j~~ 33:9 34.6 ~~ .~ g:g \~.~ 20.5 24.2 33'1 I 33.9 34,7 35 '3 
17.5 18'6 20.5 23.B 33/5 34.0 34,6 3S'4 
17.4 18'7 20.8 23.4 340 34.3 34,8 350 
17.5 18'6 20.7 23.3 332 I 34.0 34.8 34'6 

IH l~'~ m ~H ~~.§ Ua III ~~.~ 
· 18.4 2(1 23.9 3j .3 1 34.2 35.0 35.3 

g:~ W~ ~8:~ ~u ~l~ u§ j~t ~§:§ 
\$J \j'j \§.~ m 3f·U~~·g ??3 ~~§ 
16.B 17:3 18:3 20'.4 1'. 3i.6 32:4 32.5 16.4 16.9 17.1 __ _ 

\%'.8 \§:l 16.1 
14.0 

----44.9 46.2 
46.2 4B.4 45.9 tB 51.1 462 

· 50.2 46.4 
:~~ 46.9 50.0 

· 46.1 52.0 
l~l 45.7 50.1 
46:4 !§:§ ~~ '§ 
!~:~ ~§:~ 4~:§ 
46.3 45.5 46.4 
46,3 45.3 46.0 
46.5 45.1 45.8 
46.9 45.0 45.6 
46.7 44.9 46.0 
47.2 44.9 47.1 
46.6 45.2 47.9 

45.8 l~:~ 1~ ' ~ 
45.5 45.9 46'3 
45.2 45.6 . 
45.3 44.9 45.6 
44.9 44.7 t§'l 
44.5 44.4 45' 4 
44.5 44.2 45'3 
44.3 44.0 45'3 
44.0 44.0 45'0 
43.7 43.7 43'9 
43.7 43.8 43'3 
43.5 44.1 43'6 
43.3 43.8 43'2 
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33' 9 33.6 34.0 
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34,0 34.3 34.6 
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46.1 48.4 48.3 
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45.6 46.1 45.4 
45.6 45.7 45.4 
45.4 45.7 45.1 
45.1 45.3 44.9 
46.0 45.2 44,8 
46.7 j~'~ 44.8 
46.8 . 44.5 
46.5 4~'6 44.2 
46.0 46'0 44.4 
45.9 . 44.4 
46.0 45.8 45.0 
46.1 45.7 44.8 
46.0 45.6 44.4 
45.6 46.1 44.7 
45 1 45.3 44.6 
44.6 44.5 44.2 
43.9 44.1 43.9 
43.4 43,8 43.6 
43] 43.9 43.6 
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42.9 43.0 43.0 
42.8 42.3 4~ 
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34.7 35.1 ~~.~ 
34.8 35.2 35'1 
34.5 35.3 35'2 
34.8 35.1 . 
34.9 35 1 35.2 
35.6 34 7 35.2 
35.6 35'0 34.8 
35.3 345 34.9 
35.5 35'2 34.9 
34.7 34 9 34.9 
35.0 346 34.B 
35.1 34'8 348 
34.9 34B 34.4 
35.1 344 34.2 
35.1 34'3 34.2 
34.7 . 342 
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36.1 34.5 346 
35.5 34.6 35:7 
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35.6 34.6 352 
33.6 34.3 . ----
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44'4 443 43.7 
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R GE16 2°_ -----t9,'J -~lrt MATCH LINE SHEET 7 
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3
34

4
,26 -~ -~5~60~:~~-~~j:,65-~~?'n82- ' -~-~4- 39:s- -:::r-::~8.7--§j:i 3~666~3~;:- j~:r - rs -~-~sr-36"~366:r,2 3377,8

1
-1 l ~~',§ ---- 35:7 --- !fn--- ~r- --m- -----4gt~ ---- 4456,9

1 
-~~r----~'I - 15..r --- :m- ----m- -~n---------------- ~ ' 16'1 19,8 24,9 3 8 

15,0 16'0 20,2 25,6 343 
11 45 9

0 15'9 20,1 25,5 339 1 
' , 20,0 24,9 32,7 

14,8 15,9 198 25,9 3311 
14.7 16,2 19:8 25,2 335

1 
14,6 16,2 196 24,9 33 3 
14,8 1

1
6
6

,3
1 

19:4 25,0 33

1

1 
146 ' 190 24,9 33 6 

, 16,0 ' 244 339 1 
14,4 16,0 I~'~ 24:5 34,5 IU 1155,8

6 
1
1
8
8
:4
5 

2
2

4
4

,9
8 

3
31

,6
5 

14 6 ' " 1 ' 15.7 18'6 248 3 ,4 
142 156 ' ' 

, 16'0 18.7 24,8 3}'3 
14,3 16'2 19,1 24.4 3 ,6 
14,4 15'8 19,5 24,6 3 ,2 1 
14,5 16'1 19,7 24,5 3 ,3 
14,6 ' 197 24,5 31,1 
14.4 163 ' 244 3 5 
14,8 16:3 l§:~ 24'.7 3 :3 1 
1144.74 16,2 187 25,2 3~'1 

, 16,0 18 '7 24,1 3 6 
14,4 15,8 18'6 24,0 329 1 
14,0 15,0 17'7 23,0 30,1 
14,0 14,5' 27,2 

, 350 357 367 379 38'7 378 36,6 36,8 384 39.4 384 387 379 362 ' 36,1 36,0 36'7 365 36'7 362 ' , 36.4 37,0 36.4 38,9 44'4 44,6 45,5t:. ' 47,1 4i 4 45,9 40,3 46,9 47'2 
~~,~ 5f~ 33

5
S:4

1 
3366,:00 3377:,87 3S:0 37:6 §~'~ §~'~ 37:7 j§~ 38:4 38,3 37,8 34:S 35,5 35,8 j~'il 36',0 36:1 36:5 35:9 ~~~ ~~'~ 36,5 36,5 S: ?~'~ 37,6 \ 44,3 44.7 45,8 4~'2 S: 46,6 4i5 l~'~ 46,3 47,0 47.'3 

346 37,5 37,0 36'2 35'8 37,7 3i9 38,0 37,3 38,3 35,S 3S.4 35.4 ' 356 363 362 361 36'0 ' 36,0 36,0 --' . 36,7 437 44,5 45,6 ' --' 45,9 461 ' 46,2 47,0 474 
34'3 34,6 35:2 35,5 38,1 37,6 36,6 35'6 36:0 37,6 37,9 3377'54 37,1 37,2 3355'13 351 34.7 34,9 35:7 35'6 35'5 358 358 36,5 35.7 35,8 2 35,6 36,7 43'9 44,6 45,3 45,1 :::;;: 45,3 4S:9 45,6 46,1 48,2 4i2 
34'2 34.4 3S,1 3S 9 37,9 37,4 36,6 ' 368 37,5 377 ' 373 37.1 ' 34,9 34,3 34,S 35 1 35'2 35'3 354 362 36,7 36,2 35,9 35,8 364 \ 43'5 44,6 44,6 44,6 45.2 453 45,8 45,6 47,6 47'0 
34'2 34,6 3S2 36'2 37,9 38,2 36,5 36,2 37 '4 37,4 3i.7 37,3 37'4 37,3 35,3 35,0 3+6 34,3 35'1 ' 35'3 35'5 36'3 368 35,8 359 36,1 36'7 43'3 44,4 44,2 44,3 447 4 9 45,6 45,4 46,9 47'0 
343 ~H 35'2 36'2 38,0 383 37,0 36,9 3i5 37.7 377 37,5 ' 37,4 35.7 35,0 35,0 34,8 35'5 35,2 35'9 35'6 37'2 37.' 1 35,6 36:2 - 35,9 36:4 43'4 43,9 44.4 44,1 L[) 4S:1 4 :5 t5'~ 45,0 46,3 46'5 
34:2 34',6 335S:07 3366:31 ~§:~ 38:3 37.7 37,3 38'2 38,1 3i6 37,3 37,3 37,2 36.4 35,9 35.7 35,0 35:9 3S,6 36:4 36'1 37 '0 36,5 36,1 36,1 L[) 3S,8 36.1 \ 43.'7 44.4 44,3 44,2 "<I- 45,0 45.4 40'1 45,0 46,2 46:4 
344 ' 38,1 37,7 37,4 3i3 37,5 37.7 37,6 37,3 37,1 36,9 ~~'~ 35,8 ~~'~ 361 35,8 362 363 36'7 36,4 37,1 36,2 n 35.7 36,3 436 44,6 44,2 44,1 44.7 45,5 460 45,1 45,9 46,5 
35:1 ~~,~ ~~'~ 3366:57 5~:~ 37.7 37,S 37,1 3i3 37.8 379 37,3 37,0 37,0 37,0 36:4 35,8 36'8 36'.5 36,2 36:3 36'3 36:2 36,3 ~~'~ 36,1 ~~'~ 35.7 43.'4 ~~'~ w; 44,1 44,1 44,9 45:8 4~'I 46.4 46,5 
353 365 " 37,8 37 4 ~~'j 37'2 38,2 37'9 37,9 37,1 37,1 37,0 36,6 36.7 37:1 36.4 36,4 36,1 36',0 36,0 35,8 '35,6 ' 35,9 ~43,3 ' 44:2 43,S ·· 44,2 44,8 45.4 450 45,8 46,5 
35:8 36:9 33 ~ ,51 3377'71 3378'09 37,8 37:8 37:6 37.'4 38,0 37.'7 37,7 37,2 36,9 ~N 365 36,6 372 365 36,0 35,9 362 36,1 359 3365,49 3S,9 :i 35,8 35,9 434 44,2 4' 0 43,9 :r: 43,4 45,1 454 45 '1 46,2 46,6 
360 378 ' , ' 375 376 378 37,7 377 38,0 37,2 37,1 '36'4 37,0 ' 36'4 35,8 359 36'0 360 35'9 ' 36,7 35,8 36,0 4 '2 43,8 " 438 I- 43.7 44,5 ' , 46,1 4S 9 
36'1 38'6 37,4 37,9 38,0 3i8 38'0 37,9 375 38,0 3i9 38,4 37,4 37,2 36.4 36:4 36,6 ~~'~ 36:1 35,8 3S:9 36' 1 36:0 36'2 ~~'2 36,9 b:: ~~ ' ~ 36,5 ~'6 43,6 ~t~ 43'7 D.. 43,8 tt,~ 4g'~ U€ 45,6 4S:8 
370 38'4 ~~'~ 5~'~ j~'f 38:3 38:5 §~:: 37.'7 ~5:~ 37:9 jN ~j:~ j~:? j~:~ 364 36,8 3il 360 35,8 35,7 360 36,0 363 36'0 36,6 W 38'4 38.0 4 1 43,6 44'5 444 W 44,0 , 45'4 453 45,2 4S,6 
371 39:0 38.'7 38:2 38:3 38,3 38,6 38,0 38,2 37,6 37,9 37,9 37,3 370 36,6 ~~: ~ ~g ~~:2 ~%:~ §§'~ 5~'5 36',0 ~~,? 356 35:5 j~:l 0 37:8 ~n 45 l\ m 44.4 !i~ 0 U~ jH 45:6 45:6 4g:ti l§'j 
37,0 39,4 39,0 38,2 38,5 37,8 38,2 36.9 ~5'~ 376 37,9 37,7 37,8 37,1 36.7 38:2 36:6 36'1 35:S 35'.7 3S:5 36,3 35:2 3355'03 j~'~ 34,9 il~'f 35:9 44: 43,2 4

4
3
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4 

44',1 44,3 44,9 4~'~ 4~'~ 46,6 45:8 
37,2 39,3 38,6 38,5 38,2 §~'~ 37,6 37,2 36'2 36:4 37,5 38,0 37.7 37,5 36,6 37,4 36.4 36'2 35,3 354 35,6 36,9 35,6 ' 35'2 34,9 I- 34'8 35,3 44,6 43.2 ' 450 I- 44,2 44.7 45'3 45'8 46,6 45,7 
36,9 39,5 38,2 38,6 37,5 36'5 37,1 37,2 36'2 36,6 37,0 38,0 37,5 37.7 37,0 371 36,7 36'0 354 35'4 35,6 37,3 36,1 3

3
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9 

35'2 34.7 U 34'5 35,1 439 43,0 43,1 4S'5 U 44.7 44,6 45'1 45'7 46.2 46,1 
36,5 39.4 37.7 37,9 37,4 36'3 36,6 36,1 360 360 36,9 37,6 37,8 377 37,6 ' 36,5 ' 35'7 ' 35,4 36,9 36,6 ' ' 35,0 W ' 34,9 43'5 \ 43.1 43,1 , W 44,8 44,6 ' , 46,7 46,1 
36,2 39,1 37,3 36,8 36,1 35'4 36,1 35,9 34:6 34,9 36.7 37,1 38,2 37:6 37,5 37,3 367 35,8 35'6 35,4 35,4 36.7 37,2 35,4 35,0 34,9 ....., 34,5 3S 0 ' 42,9 42,5 46,1 ....., 44,6 44,4 44,9 45,6 46,2 45,6 
35,3 37,2 36,4 35,8 34,7 359 35,0 33.7 343 34,8 35,9 36,9 37.7 37,2 37,S ~~'~ 367 j~'f 35'7 35.7 354 36,5 37,1 35,6 35.5 34,7 0 34,7 34 '9 !f'~ 42,5 42,6 4S,8 0 44,8 44.4 4S,0 44,8 464 45,9 

ll~ 14,4 , 13,6 
12,8 12,2 

32,2 35,3 3S,6 34,3 35,2 36'0 36,1 34,4 350 35,3 36,2 36.7 36,9 37,2 37,2 36'1 36:2 366 35.'7 35.7 35:4 35,8 36,5 35,8 35.1 34,7 D::: 34,3 34.'6 41'8 \ 42,5 42,5 45,5 D::: 44,5 44,S 4
4
5
5

,11 44,5 +5',6 45.7 
31.2 32,1 33,5 34,6 , 34,6 34,1 34,5 34,5 34,8 36,5 36,8 _ 4'_ 36,0 ~ 35,9 35,4 35.4 35,1 36,0 35,3 35,0 34,8 n.. 34,1 34,1 40'6 42,1 43,0 l~'~ [L 45,1 44,2 45'0 44,4 45.4 46.1 

- - - - - - - - - - - - - - - - _3~ 3 _ _ ----:J2' Z--~ "'t367 35.2 35S 35,6 35,8 3S,1 34.7 34,9 34,5 344 39'7 42,3 42,9 ' 45,1 44,4 44'8 44,1 454 46,0 
32.7 32,6 " "'.36> 35,3 35:2 35,2 35,2 35,0 34,9 34,9 34,5 34:1 38'5 42,2 42,6 45,6 45,3 44,4 ' 44.4 44 9 45.4 
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32,9 3.!.:L 

16,9 35,2 35,1 35,1 35,0 35,2 34,9 34,8 3S,2 343 36'S \ 42,3 42,8 1%'s 4S,1 43,9 !t~ 44.4 448 45,4 
7,1 35,0 350 34,9 34.7 34,6 34.4 34.7 34,3 34 '1 35'5 42,1 43,0 ' 44,8 44,1 ' 44,5 446 4S,4 
7,3 35.1 34:7 34,5 34,9 34,4 34,6 34.4 34,6 34 '1 35'3 41.8 42,4 45,7 44,6 44,3 44,3 44,4 445 45,2 

~7.7 35,2 34,7 34,6 ~~'~ 34,2 34,5 jH 34,3 34,9 35:1 \ 41.9 42,5 ~~~ 44,S 43,9 lH l~b 44',S 45,1 
oIl~'~ 35,0 jH 3+,8 34' 6 34,8 ~g 34> 34,6 34,8 35,1 l~~ 42,5 455 46'( 43,6 44:3 44,1 44,3 4~'~ 

346 34.7 347 ' 1 35,0 34,9 347 34,8 34,9 35,2 422 42,0 441 455 43,6 441 436 442 453 
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a 
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u 
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w 
o 
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w 
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'" z: « 

'" 
9.7 10,5 12.7 12,8 14,8 14,5 

11.2 
13,4 
14,5 

11.9 3S,9 
1.8 35,6 
2,6 3S,6 

j 3,6 36.1 
....oi6 Z-- 5,4 36,6 
--z9.i...."".,4 - 3r ~ "33 0- 3Tr ~ ,"",,5 - 3~ 3~'( 36,9 

iiiioiio 
353 
36,3 
36,2 
36,0 
36,3 
36.7 
36,5 
36,7 
36,4 
36,3 
36,5 
36,6 
36.4 
36,4 
36,8 
36,5 
36,0 
36,2 
36,2 

30,3 
33,4 
~ 
36,3 
36,0 
35.7 
36,0 
35,9 
36,2 
36,2 
36,0 
36,2 
36,1 
36,0 
36,0 
36,0 
36,0 
36.4 
30.3 
36,0 
36,1 
36,2 
36,0 
36.1 
35.4 
36.4 
37,0 
37,1 
37,0 
37,2 
37,0 
36,9 

-3_ ~ 
34,6 36'4 
34,9 35'9 
35,4 35'1 
35,8 34'7 
35,1 34'1 
35,3 34'4 
36,1 35'4 
36,3 35'4 

35,9 35,0 34:5 34'6Pi4); 34,6 '34,9 35,0 34,7 35,1 \ 42.2 41.9 45,1 46:3 43,4 44,0 44,0 44,2 4S:2 

34,1 34,6 ~H 34:5 34:8 35.2 ~g 34:6 34,9 ~~i 35.6 41',1 4f'~ 43'.7 44:8 Ht 43:6 43:9 44:1 45:4 
34,1 34,6 34:1 34, 4,8 34,7 35'4 35,0 34.7 34,9 3S,7 , ,6 42.'0 42,8 442 43'1 43,3 43,6 44,2 45,2 ' '" 
34,3 34,5 34,6 34,5 5,0 34,9 35:1 34,6 35,0 35,1 5~'~ ,S 41.6 42,3 44,1 43'3 43,2 lB 44,0 45,2 , ~ , g::t:J 
34,5 34,8 34.7 34,8 34,6 34,5 349 34,9 ~g 35,2 35'7 ,1 41.6 42,2 43,8 43'1 4~'& 428 437 45,0 , 
~~'~ j1l:~?H ~~'f 5~:f §~'~ 34:6 5t~ 35:1 ~%§ 35:S ~~~ m m m 43:1 42:4 42.7 43,3 !~'~ ,, ~ 

8 

15,9 15,3 - - ,- 3:l!1""" 16,6 16,1 16.7 17,8 26,4 
16,8 17,1 19.7 30,3 1 32,S 3S,8 34.7 
17,3 16,S 17,8 21.8 32.4 34,6 34,2 337 
17,2 

16,9 18,9 23,0 33.4 34,6 34,5 33.4 
17.4 19,2 24,0 33,4 1 jJ~ 34,8 34,6 17,2 18,2 19,9 24,1 33,8 34'4 35,2 34,9 17,1 

17.4 18,9 20,7 25,1 33,6 34'3 34,9 34,8 
17,5 19,5 21.0 24,3 33.7 1 34'7 34,8 35, 1 
17,8 20,1 21.7 25.1 33,8 34:6 34,7 §g'~ 
17.7 20,3 22.4 24,9 34,2 34,6 34,6 35'3 
17.7 20,2 22,5 24,8 33,9 1 34,6 34,9 35'2 
17,8 20,5 22,9 26,2 34,6 34.7 35,0 35'3 
17,8 20,9 23,3 27,3 34.7 34.7 34.8 35'7 
18,2 20,4 23,8 27,6 34.7 35,0 35,0 35:3 
18,0 20,4 23,3 28,6 35,0 

1 35,1 34,9 35,6 18,0 20,0 22,9 28,9 34,5 
35,4 ~~'~ 36,1 17,8 20,0 22,9 28,4 34,6 

17,9 22,8 29,1 34,6 35,2 359 36,1 
18,0 19,8 22.7 28,6 34,9 1 35,2 3S' 9 35,8 

20,2 22,9 28,7 34.7 3S,6 '364 18,2 356 360 ' 
18.1 20,1 23,0 28,0 34.7 ' '364 
18,2 20,1 22,9 28,7 35,2 1 35.7 36,3 36: 1 
18.2 20,3 22,9 28,1 35,2 36,2 36,6 36,6 
18,2 20,5 22,9 28,9 3S,5 

36,5 36,8 36,6 

1~ 
19,9 22,5 27,7 36,8 36,9 36.8 
20,1 22,6 28,1 35,6 l 37,6 .Jr2 37,2 

1B.2 29,j 22,3 27,9 36,2 
~ 370 - '-17,9 19,9 22,6 27,3 35,4 36,2 36'0 36,0 

17,6 19,9 22,0 26,8 33,7 32,5 325 34.4 17,9 19,5 21.4 25,0 30,2 29,3 30' 1 32,4 17,5 19,1 21.2 24,3 27.4 
26.1 27:6 ~H 17,5 19,0 20,3 22,7 26,2 

17,0 18,S 20,2 21.9 24,2 24,6 25.4 25' 2 
16,9 18,6 19.7 20,3 22,S ~l~ 23,0 23:2 16,9 18,0 18,9 20.1 21.3 20's 21.5 22,0 17,0 17.7 18,4 19,5 20.7 202 20,0 21.4 16,5 17,4 18,3 19,3 20,0 19:6 19.7 20,2 16,2 

17,1 17,9 18,5 19,2 19,0 19,2 19,4 16,5 19,0 19,2 16.4 16,9 17,9 182 18,6 18,9 
16,3 16,8 18,0 18,4 19,9 17'6 18,6 18,7 
10,1 16,8 18,0 20,1 19,9 17'5 17,9 18,4 
15.7 16.7 18,0 19.7 18,2 li2 17,6 18,0 
16,3 16,6 18,3 19,1 17,9 17'8 17,4 17,3 
15,6 16,S 17,8 18,0 18,1 ti6 17,2 16,9 
15.4 16.1 17.7 17,8 17,8 ' 17,6 170 
15,5 16,1 17,0 17,7 17,5 17.4 17,2 163 
15,2 15,5 16,4 17,6 17.1 16.7 16'4 
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45,7 45,0 
45,2 45,6 
45,5 45,5 
45.7 45,6 

1~'T :?~ , 45,9 
1.£.6,£.-), ___ -,i45,7 

-.--&. " '1-"'&.1 --
46,0 46,1 
46,0 46,0 
46,6 46,3 
46,6 46,5 
46,2 46,6 
46,5 46,3 
46,5 46,5 
46,6 46,6 
47,0 46,5 
47,0 46,8 
46,6 46.4 
47,2 46,4 
46,9 46.7 
47.1 46,5 
47,1 46,8 
46,8 46,6 
47,0 47,0 
47,2 47,0 
47,4 47,1 
47,2 45,6 
47,2 46,6 
47,0 46,5 
47,0 46.7 

44.7 
45,5 
45,2 
45,3 
45,3 

6,1 
5,0 

45,5 
45,3 
45,0 
45,3 
45,3 
45,6 
45,6 
45,5 
45,9 
4~,;> 

45,5 
45.7 
45,6 
45,7 
45,5 
46,3 
46,3 
47,0 
46,2 
46,5 
46,0 
45,8 
46,1 
46,5 
46,6 

46,3 
46,9 
46.7 
46.7 
46.7 
46,7 
46.7 
47,5 

47,1 46,7 

lj',~ *,~ ~ 47,2 ' 
472 47,3 

, 47,1 
47,2 47,3 
47.4 47,2 
47,B 47,4 

47,3 
47,5 
47,8 
47,5 
47,7 
47,9 
47,5 
47,5 
48,0 

47,6 47,7 
47.7 47,7 
47,8 47,7 
47,4 47,6 
47.7 47,3 
47,2 47,7 
47,3 47,6 
47,8 47.4 
47,B 47,6 
47,9 47.7 
47,9 47,8 
47,9 48,2 
48,0 47,6 
48,7 47,9 
48,[ 47,6 
48,2 48,0 
48,0 4B,0 
47,8 48,1 

4N t~.'P , 48,2 
47,6 48,0 
47,6 47,9 
47,3 47,9 
~,8 47,6 ,l... 47.4 

46,~ 47,2 
44,6 , 46,9 
44,6 ....i~6 
43.4 __ ,I 

42,0 W~ ..... 
41.5 ~ 40,2 44,0 
39,0 43,4 
38,0 42,3 
35,3 41.2 
35,7 40,0 
34,2 39,0 
33,6 37,8 

47,6 
4S.1 
47,9 
47,7 
47,6 
47.4 
47,4 
47,0 
47,6 
48,1 
47,5 
47,5 
47,B 
47,5 
47,3 
47,6 
47,5 
47.4 
47,6 
47,8 
47,5 
47,8 
47,9 
47,5 
47,8 
48, 1 
48,0 
47.4 
47.4 
47,2 
47,3 
46,7 
~,3 

44:~ ..... 
44,5 ~ 
43,6 
42,8 
41.9 " 

:> 
w 
a:: 

l
t:] [J) 

~ « 
~ w 
-" ~ 
~ 0::: 
Z 0 

Z 

>
I-
> 
I
U 
« 
o 
-.J 
W 

Cl 
Z 
0:' 
w 
w 
z 
Cl 

;: z 
2" W 

w 
U 
z 
« 
Z 0 
w 0 
I- + 
Z 00 
« f'
:::;;: 0 

f-

-.J 0 
W 0 
Z + 
Z "<t « L() 

I « 
U f-

if) 

-.J 
« 
z >-
:2 g: 
0:' w 
w ::> 
I- >-

:r: 
o fz « 

~ « m 

'" '" 

SEAL AREA 

o 
~ 
o g: 
"« 

33,0 36,B 
32,6 35,6 
32,6 34,2 
31.8 34,0 
31.5 33,2 

40,7 
39.7 
38,5 
37.3 
36,1 

" , SAT TO DATE 

31.4 33,2 
30,9 32,6 
30,4 32,1 
30,4 31.6 
29.7 31.0 

35,2 
33,S 
33.7 
32,8 

29.4 309 , a 29,[ 30,4 
32,1 
32,0 
31.3 100 200 

30,0 

~~~i 
29,9 
~jLE 1"= 1 00' 

CHEC!l GRAPHIC SCALE 
~FORE USING 

,

,,,, CODE 1.0, NO. 80091 
SCALE: 1· - 100' '1'0 

'-'0 SPEC, NO, 04-00-0036 
<> I-O:::==-,===::-':':'::---t 
.-0 CONSTRN, CONTR, NO, 

N62472-00-C-0036 

~N~A~V7.F~A~C~D~R~A~~~N7G~N~0~,----t 
2210572 

HEEl 10 OF 26 
SIZE: 0[5. SH. NO. 

D D-10 



7' 1 39,1 4
'8 3 , 97 3, 38,[ 3, 

-
-------------- ;3ij5:~:91 36,4 39,6 40,~ 

'" '"" m, ", , 40,2 40,2 41~,3 ~ 42, 

41.8 41.3 A2 _ 'tT.74 1~ :~----~4~2,14_ 42,8 42,0 - - 4 , 415 42,2 

37, 38,0 
38,5 
39,0 
39,4

4 40, 
40,5

2 41. 
i"" -- - ~',g- - :i m m I :l~:~ tit 

43,4 43,4 44,2 43:5 43'4
2 

43,5 
44,2 43.4 44,5 43,6 43, 43,8 
44,2 44H 4 454,~ 43.7 1

43
,9 43,9 

44,7 '5 ' 44,2 44.1 43,9 
45.0 4h 45l 43,8 44,0 43.7 44~ 5' 

3 
45, 44.7 ~4' 1 43,7 45, 15 '2 46,~ 44.4 4,5 44,0 

44.7 5 '0 45, 45,3 4,4 44,0 
44,9 \ '9 46.1 44,5

9 

it.7 44,3 45.3 4 , 46,0 44 6 43,7 
44,9 45,3 46,3 45:3 8 44,4 
45,0

0 4 
4? ,& 45,~ 45.4 45,5 444'~ 

45, , 46, 44,9 4:17 4 , 21 ~':i j;) l<, • ., ~l ~i ~~41>~nI'------ t jH - 4 :IJ \J\v1i~'~ -
----1 4~~.2 464 463 '4"6 452 

' , , 46,5 41 4 452 
46,5 45,4 468 45 3 

' , 4 4 45,1 

45.7 45,9 459 454 

46,3 46,5 45:8 45'6 4~ 45,6 

--
45,7 

~~ ) 83+20 45,~ STA (+ 
1§',~ -----*.RG~EM(++~) :2210J (OJ 44,9 
45,1 
44,6 
44,7 
44,8 

44:4 
44,3 

STA 

RGE 
+ 83+39 
(-) 100 

_--:4~4~,8t_--
44 .9 459 8 , 44, 468 451 '[ '2 46, 
455'9 45,9 
4 , 46,1 
45,1 47,1 
45,0 46,1 
44.7 45,5 
45,3 45,6 

TERMINAL CHANNEL 

'" '" ", '" • ,,. "I 44,9 46,9 47.0 46'4 4~9 ' 4h ... "., ." .. , '" 'i'5 45.1 46,1 46,3 46,8 4, , 
46,2 46,1 45,~ 46,8 46,9 45 
45,2 46,[ 46, 45,3[ 44~:~ 45'9 , 
45,5 46,8 47'1 46, 457 45,7 t~:~ 4~~ !4

j
7:g 4~:§ 4456:~ l~:~ 

46.5 46,4 , 47,0 46'4 46,9 
47,0 46,§ 46

7
'24 47,1 47 '4 47,5 11:1 1):, I" t', .,.< "1 

44~,t 46,[ 
'5 46,5 

:::, 466~ 46,1 4 , 

1~5'~ m 
4 , 46,0 45,3 469 

48,6 
47,2 
47,5 
48,2 
48,2 
48,0 
47,1 
46.7 
47,3 
47.4 
48,0 
47,0 
47,6 
48,2

5 47, 
47,6 
47,8 
49,0 
49,0 
46,9 
47,3 
47,2 
47,3 
48,0 
48,0 
48,5 
48,8 

a 
a 
+ 
a 
O'l 

o 

I
W 
W 
:r: 
(J] 

w 
z 
---.J 
:r: 
u 
~ 
2 

46,2 47.4 45,7 4tl 46,1 1~:2 
46,5 46,3 46,3 46,6 45,8 46,9 
46.1 46,6 46,2 46,9 45'6

9 
47,2 45,6 47,4 46,6 46,9 45, 47.5 

45,9 47,5 46,8 47,2 46,3 47,9 .~ "., '" "' ....., 46.7 46,3 47,6 48,[ 46.7

3 

46:2 '" .. , "., .. , ". '" '" '" . '" ... , '"' " .. , .. , '"' .,\ ". 1i, :tl \,:, '" 1;" Wi .;, 4

6,7 47,2 47,0 48,2

6 

48,0 48,3

4 
". "., 1>1 " .. , "', .. , '" ,,:, 'j;! .,., lh 
47,8 46,0 47,5 4

46
',8 48.7 46:4 

4

7,9 46,5 476 468 
5 

4 

, 46,8 6'8 46,2 ". " ." '" .. , '" ,,' '" ,,', \', 46,6 46.0 46,8 4

4

7

7

:

0 

46>4 4

6

:

9 

47,0 46,0 469 [ 47 a 
67 ' 47, , 47,1 

46:4 :~~ tt~ 4~:8~ 1;:j 44~:~ ", .. , '" "''' .. , I" '" ." '" '" ... , f 4 46,0 47.4 48,1 485 48,5 
4

475 

46
5

'8

4 

47,8 48,6 48'3 46,8 ' 4 , 82 4B 5, 7 
47,2 45.7 4 '7 48:5 48,7 46

7

'0 47,1 46,8 47, 489 48,9 4 , 
47,0

4 
47,5 46,6 47'0 48,8 46,9 

47, 47,4 46,9 46:8 49,3

2 

44~'~ 
47.4 46,2 46.7 46,8 49, 48'4 
47.4 46'j 46,9 47,0 47,4 48'7 
47,4 46, 47,2 47,2 47.4 47'4 
47,6 45,9 47,3 47,6 4B.4 46 '9 
47,4 45,5 47,2 48,2 47.7 47'1 
47.7 45.9 47,0 47,7 47,3 46'9 
47,7 46

d 
47,5 47,~ 47.1 47:4 m 4~'70 H,~ :lh 47,§ 46,9 

47,7 46'0 48,0 4i8 4h 46.9 
475 46, 46,8 48'2 4, 47,0 

5 461 46.7 48'6 47,5 47,5 

473 

46.1 46,9 48:3 48,4 47.7 47, 47,6 46,6 47,1 48,~ 48,2 
47,3 46,2 47,0 47,0 48, 48,3 
47,1 46,1 47,3 46,9 48,~ 48,6 
47,3 45,9 47,6 46.8 48, 48,5 
46,7 46,3 46,9 46.9 48, [ 48,2 "" '" '" ....., .,., Ill!- ~ :t::: :;~ lH 1>1 ~l 

44,1 ~....... 46,2 4~'~ 49,2 47,2 46,8 
43,7 <01.6 ,1 6'3 46,~ 46,6 472 
42,8 ~ ....... 4 , 46, 46,9 46'9 
42,3 44,8 ....... 45,~ 46'1 47,1 471 
40.9 43,9 'i§;Ii lb 46.7 47:3 
40,0 43,5 43 ....... 46' 0 46,7 469 
38,9 42.3 h8 ....... ~~ 46,8 46.7 jl,~ 4~:~8 42.7 ill ~~ 46,3 

35,3 38. lb:~ go 44 :7 ...... 4&5~ 3

43 38.1 9 22 438 ~ 33
'9 37,2 39, 4 , , 4 , 

' 356 39,0 41.1 42.4 43,3 
329 '8 37.7 39'79 41.0 42,6 ~', ~, '" '"~, '" 
31'7 34'5 35.7 38,2 39,0 39,9 
31:6 ~h 34'97 36,6 38,1 39,[ 
31.0 32,6 33'4 36,0 37,0 38,1 
31.2 32,2 33, 35,~ 36,3 37,2 
30,5 31.6 33,1 34'9 35,3 36,1 
30,5 31.6 32,6 33, 4 341 35,3 
30,1 31.7 32,6 33'6 33:8 34.7 
29,9 31.2 32,1 32'3 32,9 33,9 
29,5 31.0 31.6 32, 32.7 33,5 
28,9 30,6 31.3 32,~ 32,[ 32.7 

30,2 31.3 31'4 32 a 32,9

5 
30,1 30,9 31'2 31:7 32, 

30,6 30'9 31.1 31.7 

a 
a 
+ 
a 
co 

19~ %:~ ~\'.~ 
29,9 30,6 ~l~ 
30,2 30'7 
29,8 30 '9 

~6: 30.1 

, 46,0 47,5 
46.4 45,5 

, ,9 46,2 
,9 46,[ 

4 '... 46,3 45'7~' 46,9 
45, , 47,5 
45,7 47,2 
46,0 '47,~ 46,2 4\ 

45,8 ~1 
46,0 U~, 
:~,] 466'~ 46,8 4 , 
47,6 47,0 
47,6 47,3 
48,[ 47,6 

~4866~68 \ \ \ 

' 469 46,3 47.4 
47,0 47,6 
47,8 47,9 47,~ 47.7 
48, 47,9 

194 
47,8 

4 0 48,1 
49, 48,2 

48.4 48.7 
47,2 48,9 
47,[ 47.4 
46,5 47,2 
46.7 47,3 
46,9 47,6 
47,15 47,1 
48, 47.7 
448,~ 47,8 

8 47.7 48,5 47,9 
48,5 48.4 
48,2 48,5 
48,1 48,5 
48.7 48,5 
48,4 46,9 
47,3 46,4 
46,97 46,8 
46, 46.7 
47,7 46,8 
48,0 47,2 
48.5 47,0 
48,5 46,9 
49,0 46,9 
46,8 47,1 
48,4 47,1 
47,0 46,8 
48 1 47,2 

'7 47,0 46, 47,3 
46,5 47,6 
46,[ 47,6 
46,2 48,1 
46,1 48,3 
46,1 46,9

8 45 9 
46, '9 70 45, 4 , 

45,9 46.7 
46,0 46,~ 
45,5 46'3 

...... 45,3 4
4
6
6

'3 ~ 454 '3 
...... '5~' 46, ~ 45,8 43, ...... 45,5 

, 49,5 
47,2 

~ 
47,0 , 
47,3 
48,3 
48,8 
49.2 
49,1 
47,8 
47,4 
47,7 
48.4 
48,[ 
48,9 
49,2 
48,9 
48,9 
49,4 
47,6 
48,3 

48'04 
48, 
47,8 
47,8 
48,2 
48,4 
48,0 
48,7 
49,1 
49.2 
49'63 
48, 
47.4 
46,8 
47,0

4 47, 
47,2 
47,7 
48,3 
48.4 
48,9 
47,6 
47,3 
47,8 
48,1 
47,8 
48,2 
48,2 
48'01 
48 
48,2 
48,3 
48,1 
48,11 
48, 
48'81 
47, 

48,4 
48,3 

48,4 
48,7 
48,9 
49,8 
48,0 
48,2 
48,2 
48,6 
49,1 
49,8 
50,1 
48,9 
48,5 
48,7 
49,4 
49,4 
49,5 
48,0 
48,1 
48,5 

, 49,0 
47,9 

'W.8,0 
'11,2 
48,~ 
48,1? ' 
49,2 , 
49.7 
50,0 
50.4 
47.7 
47,9 
47,6 
47,9 
48,4 
48.9 
49,0 
49,4 
50,0 
50,6 
48,5 
49,4 
49,6 
48,8 
48,6 
48,6 
49,0 
49,3 
49,3 
49,3 
49,3 
50,2 
50,1 
50.4 
49,9 
47.4 
47,3 
47,8 
48,4 
48.4 
48.4 
48,4 
48.7 
49,0 
48,4 
48,8 
47,4 
47,6 
47,3 
+7,1 
47,5 
47,1 

49,0 
49,6 
49.7 
50,4 
50,7 
48,9 
48,8 
49,6 
49,6 
50,4 
49,0 
48,9 
49,1 
49,2

5 49, 
49,8 
49,8 
49,6 
50.1 
48,3 
48,3 
49,0 
49,2 
49,6 
50,0 
50,0 , 50,[ 

49,4 

~ 
49.7 , 
49,9 
50,1 , 
50,5 
47,8 
47,6 
48,0 
48,4 
48,1 
48.7 

lU 

« 
I
V1 

48,4 
48,2 
48,1 
48,6 
49,0 
48,3 
48,1 
48,2 
48,3 
49,2 
49,8 
50,3 
50,3 
49,1 
48,7 
49,7 
50,6 
49,8 
47,9 
47,7 
47,1 
47,9 
48.3 
48,4 
48,4 
49,3 
49,3 

'

49,3
2 49, 

~~ 
49,6 , 
49,8 
48,0

5 
, 

48, 
49.1 
49,2 
49,7 
49,8 
49,4 
49.7 
49.7 
47,0 
49,6 
47,0 
47,1 
47,2 
46,7 
47,3 
47,5 
47,8 
47.7 
47,9 
48,0 
48,3 
48,1 
47.7 
47,6 
47.7 
47,9 
48,2 
48.4 
48,6 43,2 ~ ...... 445~,5 41.9 ~ 

41.8 43, ...... 
40, 43,4 ~ 
39.1 42,7 
38,1 41.7 

48,3 
47,7 
48,0 
46,7 

47,5 
47,2 
47.2 
47,5 

49,5 
47.4 
47,8 
48,00 
48, 
48,5 
48,4 
48,8 
49,4 
48,8 
49,4 
49,6 
50,0 
49,6 
49,8 
48,0 
47.7 
47.8 
47,8 
48,5 
48.7 
48,8 
49,4 
49,2 
47,8 
47,2 
48,0 
47,2 
47,2 
47,2 
47,0 
47,3 
46,9 
46,8 
47,0 

47,9 
47.4 
47,5 
48.0 

37,\ 41.0 
36, a 39,3 
36, 38,5 
34,~ 37,1 
34'5 35,8 

~~2:83 ~;N 
3 , 33 a 32.7 , 
31.4 32,7 
32,0 32,2 
31.3 32,3 
31.0 31.4 
30.5 31.4 

....... ~ 
4~ ...... 
43,8 ~ 
42.7 
41.1 
39,8 
38,8 
37,8 
36,2 

35,2 
34,1 
32.7 
32,2 
31.2 

47,3 
47.4 
47,0 

....... 45,9 

~ ...... 
43.4 ~ 
42.7 
41.4 
40,4 
39,6 
38,8 
36,8 
35,7 

47,1
9 46, 

47,2 
47,0 
46,3 

....... :~ 

47,8
7 48, 

48,5 
48,8 
49,[ 
47,5 
46,8 
46.7 
46,4 
46.7 
46,5 

...... 46,5 
~ <01..'12 

CHANNEL 2]> 15' 22,3' AZIMUTH 

48,8 
48,2 

48,5 
49,0 

49,5 
49,2 

a 
o 
+ 
N 
O'l 

~ 
V1 

:ig !~',~ 
47, 47,9 
47,6 48,1 
47,3 48,3 
47,4 49,2 
48,6 49.4 
48.4 47,8 
48,9 47,6 
49,5 47,6 
50,3 47.7 
49,~ 48,0 
47, 48,1 
48,0 4B,8 
48,1 490 482 '2 '8 47, 48, 4 
48,6 47, 
48,7 47,0 
48,9 46,9 
49.4 6,? ./ 
49,2 4 v 

'2~ ~6: 
4~~ 46.7 
48,8 , 46,5 
48,4 47,0 
49,0 ,*6,5 
48.4 7,0 
48,6 ~ 
48.4 4~,~ 
48.4 47'1 , 
48,8 4

4
8
8
'3 48,8 " 

48,9 ~~'1 
49.6 47'0 
49,66 46,6 
49, 472 49,6 , 
46,7 47,4 

47 a 47,1 
47,0 48,0 
472 47,7 47 '[ 47,9 

' 48,6 47,0 48,9 
47,0 48,8 
47,5 47,5 
4~5 47.7 
48'1 47.7 

!~8,,09 1~:8 
4 , 47.7 
48,05 48,1 
47, 47,7 
478 48.3 
47,68 48,5 
47, 48,2 
47,91 48,3 
:h 48.4 
48:0 48,3 
48,6 48,3 
48,4 48,2 
47.7 48,0 
47,3 47,9 
47,2 47,4 

--

47,0 
47,2 
47,8 
48,4 
47.3 
46,7 
46.5 
47,3 
47,6 
47.4 
47,0 
46,6 
46.7 
46.4 
466 
47,0 
47.4 
47,9 
48,2 
48,6 
48,7 
49,3 
47,5 
47,0 
47,0 
47,0 
47,5 
47,5 
47,8 

" 48,0 
' 8,3 

t~, 48,9 

a 
a 
+ 
"<t 
O'l 

« 
I
V1 

49,3 
48,5 
47,0 
46,9 
47,0 
47,3 
47.7 
48,2 
48,1 
49.1 
49,3 
493 
49,3 
46,5 
46,7 
46,9 
46.7 
46,8 
47,2

6 47, 
47,7 
48,2 
48,2 
48,8 
48,8 
48,8 

'

48,3 
49,1 

4~4 4 ' 
46'7 , 46, 
47,1 , 
47,6 
47,6

3 48, 
49,0 
47,5 
47.4 
47,8 
47,9 
48,0 
48,1 
48,2 
48,5 
48,8 
48,6 
48,5 
48,6 

y RE~!t/ ~£LL 
LIGHT TIDE 

FLOOD 2002 '4 SEPTEMBER 

47,2 
47.7 
48,5 
48,6 
48,7 
48.7 
47,3 
46,9 
46,9 
47,2 
47,1 

a 
a 
+ 
t.D 
O'l 

« 
I
V1 

46.7 8 
46,7 46, 
46.7 47,~ 
47,33 4

4
6
7
' 2 47, , 

47,4 47.7 

~~\ :f:~ 
449, 1 48,5 

' 49,1 47,5 49.4 
46,8 49,8 
46,3 49,8 
46,7 48,0 
46.7 46,8 
47,0 46,7 
47,0 47,0 
46,9 46.1 
47,1 46.7 

~U fi~ ~70 474 
4~ 47,5 
47: i' 477'~ 47,5 , 4, 
47,6 , 48,0 
48,2 48,3 
48,8 SJ,8 
48.4 8 
48,8 4" 
48,8 48,4 
49,3 48,6 

47,5 
47,3 

a 
a 
+ 
co 
O'l 

« 
I
V1 

47,5 47.2 
47,8 47,1 
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Ohle' ot the El\lNau ot Ol'4nanoe. 
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nth tha lanl. ,ualllllUon Depot at la."', .... Jaraa7. 

Ca) LtZ' oinaO, BAD, Earla, 11 . ;r. tc supookil. dated 
Sept. eo, 1848, t11e 1I0r-67ee-o-f/aEB/-=. 

1. Porwarda4 tOl1 co_nt ani!. raao_nelation .1th the ret""" ot 
all oorreapondenoe. 

8J direotion ot the Ohller, Bureau ot Tar4a an4 Doou. 

AII0ilEW J. JIl)l'tPIlY, JR . , 
Aotina Head, Ileal Iitate 

J)lylalon. 
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or the e1xth ~nt -.h1.al1 __ •• tollon' 

"In orclar to full,r prow.>t tha Gq....--nt ' I intorcat in the treatl • 
."JId pier bet_a the WllIheed @I'll pi_ linea, it 10 propoood to _ilire tr ... the State ot lin Jar887 tlJe rip..-1en r1&hte eh10h w1ll 
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l1no .1noa the State of II .. Joraa1 chS" __ p at the .w:...vecl 
lancla . The area ta7011d tlJe p1arl>ead line is onder the control. at 
the I.ar l>epart..ut .a to the .... .,u0ll of ._UZ98. The porodt to 
be obtaiDecl trOll tlJe Staw w1ll be _ as to protacrt. _ 1ia'Q" '. 
interaat as _ sa POJI8ilble _ present fedoral _ ._ law. 
'!'he riper1aD iDstruont alOIi perodt w1ll be Uecl tcptIJer , the ODI 
oolltorocl.J>& with the other,, " 

co. C(j NAIl Earle 
01nCC IWl Earle 

,lWloakll .. 

611684 



• 







EPROD\JCED AT T1'E NATIONAl. A~CHIVES 



~ s ~l\V ,li {\ 1 
, 

• 
-T"1 

370 
"xM f 

Hf't.: ~e~""r 
, NEW YORK, N.Y. 

IODa Island Ammunition Depot 
J j 

I' 
On the westem shore of the Hudson River. thirty·five miles north of New 

York City and nine miles south of West Poin!, the 11 5.8 acre la na Island tract 
was acquired by the Navy in 1900. The following year $ 100,000 was authorized 
to build the facility . During World War I lana Island was the prime source for 
the supply of ammunition 10 the merchant fleet. It was also a major center for 
the distribution of ammunition to U.S. warships . lana Island, because of its 
proximity to New York Harbor, was the most important of the Navy 's seven 
ammun ition supply depots in World War I. Unlike the other military services, 
the Navy assembled most of its own ammunition. relying on civilian contractors 
only for raw materiaJs and component parts. The growth of industrial as well 
a.~ supply activity required the construction of eighteen new bu ildings at lona 
Island during World War I. Additional significant expansion was prevented by 
the limitation of available land . 

When the Nazi threat in Europe intensified , even before U.S. entry imo World 
War ii , increased funds were allocated to lona Island. During the war it func
tioned chiefl y as an industrial activity, that is, in the assemblage and production 
of ammunition. 

Lake Denmark Ammunition Depot 

S ituated in a rural, landlocked area, seven miles from Dover, N.J . and about 
fifty miles northwest of the New York Navy Yard, the Lake Denmark site was 
acquired in 1892. It comprised, in 1918, 460 acres and at the time was the 
Navy's largest faci lity for the storage of ammunitition. At Lake Denmark am
munition was not assembled nor issued directly to ships. Storage was its only 
function . AdditionaJ ground was acquired , and during World War I 183 new 
buildings were constructed. 

In 1926, with Lake Denmark's storehouses crammed with World War I am
munition, an electrical stonn sparked a magazine fi re. The ensuing explosions 
dcstroyed or damaged every building at the installation. Fires continued for a 
week , gutt ing powder magazines, shell houses, and service bu ildings. Adjacent 
wooded areas were also set afire. The disaster dramatically changed storage 
policy, emphasizing ammunition d ispersal. The required space between store
houses increased to a minimum of 500 feet, while concentrations of ammunition 
at Navy depots were reduced. 

/ Earle Ammunition Depot 

The focus for ammunition storage and transshipment in the New York Harbor 
area during World War II shifted to the Earle Naval Ammunition Depot in New 
Jersey. Located east of Freehold and west of Eatontown , N.J ., the facility was 
twelve miles inland and south of Sandy Hook Bay. The new depot removed a 
haurdous activity from a densely populated metropolitan area and provided for 
greatly expanded capacity. Work on the swampy 8,419-acre site began in Oc. 

NEW YORK, N. Y. 37 1 

taber 1942. Construction at Earle, named for Rear Adm. Ralph Earle, Chief of 
the Bureau of Ordnance during World War I, was hindered by the swampy 
terrain and unusually rainy weather. However, by ) June 1944 the depot was 
substantially completed and available to assist the final Allied drive in Europe. 
By 1944, including facili ties built by the Navy on an adjacent tract for Anny 
use, total land reached 11,070 acres. The two-mile-long Navy pier incorporated 
two Navy and four Army berths. As many as 6,000 workers were employed 
during the main development period, when over 225 magazines, 20 storehouses, 
62 barricaded sidings, 126 miles of railroad track, 160 miles of roads , and 
barracks for 4,500 men were constructed . 

""""---Bayonne Nan) Supply Depot 

Bayonne, in New Jersey on the western shore of upper New York Bay, was 
built to provide addi tional centralized supply, procurement, storage, and transfer 
capabilities on the Atlantic coast. During the National Defense period, before 
the outbreak of World War II, the Rear Adm. John W. Greenslade Board rec~ 
ommended that supply be separated fTOm industrial functions . Supply fac ilities, 
clearly secondary to shipbuilding and repair activities at the New York Navy 
Yard in the prewar period. were inadequate to meet demand . Operations at other 
nearby supply facili ties used during World War I had been discontinued. A new 
site was found at the 153-acre Bayonne Port Tenninal , which included only a 
steel-frame transit shed, but had excellent deep water fac ili ties and rail connec~ 
tions. The appropriation for the Bayonne Naval Supply Depot was approved in 
October 1940. Field work began in March 194 1. Bayonne was the most important 
supply depot begun during the National Defense period. Its location was suitable 
for the North Atlantic theater and also served as a reinforcement for the Norfolk 
Supply Depot in the Caribbean. 

Construction advanced rapidly throughout the war. Two-thirds of the site, 
increased to 170 acres by war's end, was improved with almost 4 million square 
feet of storage space . Twenty~six major buildings were constructed. Five thou
sand feet of waterfront mooring facilities were built. Of the twenty storehouses, 
one rose seven stories, another six. The depot was primarily used for storage 
and distribution purposes, but it also included a supply school for pay clerks, 
storekeepers, and supply officers. 

Fort LafayeUe, N.Y., Naval Magazine 

Despite the lack of major significance as a naval installation, Fort Lafayette 
played an important role as a participant and witness during 136 years of New 
York history. 

To add fire power to New York City's harbor defenses at the beginning of 
the War of 18 J 2, Congress authorized construction of a fort, under Anny control, 
in the Upper Bay off the Brooklyn shore across the Narrows from Staten Island. 
Its brick walls were 30 feet high and from 5 to 8 feet thick; its battery comprised 
seventy-two 32-pounders. With other nearby emplacements, nearly 500 cannon 
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To: The c.::~, 
The Col N.'ra:j~ Base, Now York 

Subj: War Diary 

He.fs: 

(0) 

ComNav Base Ltr. Al2-1 7 January 1946. 
CominCh reSt. 1tr. FF.lti!JU2-1, Serial 7425, 18 
Sept. 1945; N.D.Bul. .1945, P 53. 
gominCh rest. Itr. Serial 7152, 29 
Oct. ~943; N.D.Bul. Cwn • • Ed. , 43-1531,p 257. 

1. The war diar.y o.f the Naval Ammunition Depot, Earle, New Jersey, 
.for December 1945 is submitted herew1~h in accordance with the above 
re.ferences. 

2. As early as 1940 the need was .felt .for an explosive loading 
.facility in the New York Area. Exist.ing .facilities at that time consisted 
of Fort LaFayette (Navy) lIDder NAD 1o:oa Island, Cavens Point (Ar.m;y) and . 
Raritan Arsenal (.Army). A8id~ from the limited capacity of these facilities 
they had the additional drawback of being situated in populous or industrial 
areas exceedingly 'vulnerable to a dis,aster. In June of 1943, the Secretary 
o.f the Navy approved the establishmen'~ of an anmllnition depot in the New ' 
York a.rea at an estimated cost of $l4,000,000. The ArJDiY joined the project 
and specifically paid for the construl~tion of the four-berth pier, double ~ 
tracking of the railroad from the Pielr Area to the Inland Area, a rectan- " 
gular tract.- on the east side of the Dlland Area knowp as the ".Arwy Intransit 
Area," the barricaded sidings in the 'Intransit Area," a tract in the Pier 
Area to be used as ~ vehicle prOCeS8~!18 yard (never so used) and. several 
barracks. The final cost of the projt'ct was in the neighborhood o.f 
$58",000,000 o:f whicH a little more thim two thirds was paid :for by the Navy. 
The Depot w~s officially established UeceJllber 13, 1943, and was named atter 
lear Admiral Ralph A. Earle, Chief o:f the Bureau of Ordnance during World 
war I • 

.3. The Depot whi.ch occupies some 1l,OOO acres in Monmouth County, 
was substantia.l.ly completed. in June of 1944. During the period of hostil
ities most of the ammunition used in t.he »u-opean Theater of Operations by 
the Army was shipped out of Earle. Mslrch, 1945, ~s a record month during 
which l2S,OOO tons "Ware loaded for OVElI"Seas shipment. After the cessation 
of hostilities in Europe and the Pacif'ic, NAn .Earle was the largest facility 
all the East Coast handling returned aJIlmun.it~on, and as such the lOrk load in 
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~::::::r:~ Detailed. or 
-; Bi.,t~I'Y of NAn Earle, compiled by Lt. 

1945, and on file in the Third Naval 

4. On December 1, Floyd G. Webb, 33, seaman 1/e, attached to the 
Naval barracks, Pier.Area, was instantly killed on State Highway Route 36 
near the Pier Area gate by an automobile driven by Harold T. Hart, 27, of 
Hosford Avenue, Leonardo. Hart wa::! held by the Middletown Township police 
on a technical charge of manslaughter. Webb, inducted 16 January 1944, was 
stationed at the pier since 7 Oct,ober, 1945. He left a wife and two children, 
liv1ng at Asbury Park, Ne\'{ Jersey. 

5. A daughter was born on Christmas day to Commander and Mrs. Dillon 
i. McMullen at Fitkin 1lemorial Hcspital, Neptune. The baby was named 
Christina carol. Commander McMu.l.len is the depot executive officer • . 

6. J. 24-year-old Swedish sailor accidently shot himself to death 
early on t.~ morning of December 27th. aboard the S .. S. Electro Garbo, a 
Swedish merchantman, which was W1a.oading amrmmi tion at Navy Pier 2. He 
was playing with a pistol which he was trying to sell to a bunk-mate l'lhen 
he accidentally pulled the trigger. The victim was ATon Milde, able-bodied 
seaman, and the fatal wound was inflicted by a German P-38 calibre pistol. 
Milde t s b1..U1k-mate was Arthur Li.nd. The District Intelligence Officer cleared 
the way for investigation by Monmouth County detectives with the approval 
of Captain A. Jensen, capt:.ain of 'the ship. 

7. Following is a list of Navy cargo ships handled during December: 

X Garroll Victory 
Wrangell 

:xx Akutan . 

Start 

Nov. 26 
Dec. 1 
D6c. 28 

Finish 

Dec. 27 
Dec. 15 
Dec. 31 

Total 

Ammunition Discharged 
Weight Tons 

3,920 
3,421 

7,3i1i 
X Started discharging in NavembE[r. Tonnage for December only. 
XX Will complete discharging in .January • . Tonnage for December only. 

8. P'ollowing is a list of Army cargo a'hips handled during December: 

-·2-



10. 
December: 

Disposal at sea 699 weight tons 
Tons shipped 26 " " Tons shipped 819 • • 
Sto ok frOljl Earl_ 809 n " Overflow from Pier 29 " " - , 

Fleet. Ret urn 2 " n -
Total. 4,809 weight tons 

Following is a list of combat ships serviced at the 

4 pec.----------·-------PCll88-0 
-------.--c----PC1219-0 

6 Oec.---------------DD645--D 
DD647-0 
DD468--D 
DD487-D 
OD623--D 

10 Dec.--------·-----DE249--D 
DE251--0 
DE25Q--D 
DE.317--D 
K351--D 
K468--D 

12 Dec.--S .. 5 .. Electro Garbo---D X 
S.S. Bulltinch---D X 
DE 800--------------L 

13 Dec .. -So S .. wat.terson------D X 
S. S. Be.as1ey---------D X 
DlJ 18---------0 
PC 1193-----------L 
D1! 19-------0 
AGL 393-- . -----L 

14 O_c.---DD 868--·------D 
DD 837--·----------D 
LeT 516---------D 
AE 12-------------D IX 

15 Dec.----S. S. Banning-------O X 
17 Dec.---DE 254---------------D 
18 Oec.---pc 1200---------0 
19 Dec.--AGP 18---·----------D 
21 Dec.--AE 13----------------0 
25 Oec.----5.S. C&rrol.l Victory--D X 
26 Dec.-K55.3--------------D 

11314------------------0 
27 Dec.---AGP 17-·--------D 
29 Dec.---,APD 71-------------D . 

Piers during 

6 Deco---IST JS7-Iloaded with surveyed ammunition for 
d'umping at sea. , 

10 Dec.----LST 28--LJaded with surveyed ammunition for 
dumping at sea. 
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with NaV ammunition in 

4 Dec.----CVB 42- -------L 
10 Dec.----BB 3~---------------D 
17 Dec.----CL 57·-----------D 
26 &c.-----5. s. t\':ape niamond----D X 

s. s. Gilmo~e__------D :f 

~-Discharge. 
L----Load. 
X-----Ramoved service ammunition from Mer chant Vessel . 

XX-Removed service anmrtmition from Navy Cargo Ship. 

12. Following is a breakdown of ArlIl3" and Navy aumunition handled during 
tile month of December, 1945: 

Incoming by Rail--------------4,409.64 Long Tons. 
tf tf Truck-------------l,183.ll " II 

n 1! water----.-------~-.;;-'l:44 .. ,'ill""6".,,5,.___;_:':.:_::_=="_::_ 
Total 49,709 .25 Long Tons 

Outgoing by Rai1---·--------36,619.33 Long Tons. 
n n Truck--.---- 478.49 n II 

tf ,. water-----;~~---'-;';:-'-;4~8:'-;f,;?*~;-:~g"3;-TLo=O::-n g::-;T;;:O::~::S-. 

Total number of tons of amIlIfmition handled at the Depot during 
December, 1945--------------104,745.56 Long Tons. 

PUblic vouchers paid during December, 1945 
ltiscellaneous public vouchers amounted to 

amounted to $603,722 .93 
9,298.5i 

Total $613,021.4 

14. General stores received during December, 1945 including inert 
material other than amnnmition, amounted to -------- 1l,355 Long Tons. 

15. There were one hundred and fc'rty-two (142) Naval officers and two 
thousand six hundred sixty-three (2, 663) enlisted men on board December 1, 1945. 

December 31, 1945 there were one hundred and thirty-four (134) Naval officers 
two thousand seven hundred-seven (2,707) on hoard. Twenty-three (23) 

t~:~:"~ and four hundred and twenty-fou: (424) enlisted men Vlere transferred 
[4 the month for demobilization, 

There were f ourteen (14) Marine commissioned officers, one (1) 
officer and. eight hundred-eight (,808) enlisted men on board. December 1, 

. on December 31, there were twelve (12) commissioned officers, one (1) 
~~:~.r:O~;f;~ficer and six hundred-eight (600) enlisted men. Ten officers were 
~l to inactive duty and forty- seven (47) enlisted men were discharged 
""'1.0.0 the month. 
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Xbe Depot ba<t one nine hundred ninety-nine (1,999) Ci'lil 
Service emp;LO)"ees on f)ecember 1, On December .31 there were one thousand 
nine hundred-twelve (1,912) employe.... One hundred (100) were separat ed 
during the month and thirteen (13) were hired. 

19. No major contracts were authorized nor started during the month or 
December, 1945 but six were complet,ed, representing a total of $220,902.23. 

20. Surplus material. disposed of during December, 1945 included elec-
t.rical equipment, rope tenders and three snow plows with electro lifts 
amounting to $1,300.00 

( I!:!£:~ . 
GIIBERT C: HOOVER 

• 
cc.:BuOrd 

lIIIK:hhd , 



It/r;nl _a'o, New York 

Tar Diary 

(a) ColIINav Base Ltr. Al2-1 of 7 ,January 1946. 
(b) CominCh reot. Itr. FFl/Al2-1, Serial 7425, 18 

Sept. 1945; N.D.Bul., 30 Sept. _1945, P 53. 
~c) CominCh rest. Itr. FFl!Al2-1, Serial 7152, 29 

Oct. 1943;N.D.Bul. CUm. Ed. 1943, 43-1531,p 257. 

The war diary of the Naval Ammwri:tion Depot, Earle, New Jersey, 
December 1945 is submitted herewi~h in accordance with the above 

As early as 1940 the need. was felt for an explosive loading 
)U:lt7 in the New York Area. ExiBting facilities at that time consisted 

LaFayette (Navy) wtdor NAD Iona Island, Cavens Point (Arll\Y) and . 
Arsenal (Arn\Y). Aside fran the limi,ted capacity of these facilities 

had the additional drawback of being situated in populous or industrial 
exceedingly wlnerable to a disaster. In June of 1943" the Secretary 
Navy approved the establishment of an a.amunition depot in the New 

area at an estimated cost of $l4,OOO,C()O. The Army joined the project 
paid for the construction oj~ the four-berth pier" double ..-.......... 

of the railroad trom the Pier Area t,Q the Inland Area, a rectan- ......... 
tract. on the east side of the Inland. Area known as the "Army Iutransit 
tho barricaded eiding.s in the -Intra.ns!it Area," a tract in the Pier 

be used as a vehicle processiog yard (never so used) and several 
The final cost of the project was in the neighborhood of 

p<XJ,CIOO of which a little more than two thirds was paid for by the Navy. 
was of1'icialiy established December 13 J 1943, and was named. atter 

IAdOl1J,al Ralph A. 'Earle, Chief of .the Bureau of Ordnance during World 

The Depot which occupies sOlIle 11,000 acres in l!onmouth County, 
completed in June of 1944. During the period of hootil

most of the ammunition used in the EUropean Theater of Operations by 
was Shipped out of Earle. March, 1945, was a record month during 

1t:~~:stoDS were loaded for overseas shi.JXllent. A!'ter the cessation 
31 in ».trope and the Pacific, NAn ]!!;arle was the largest facility 

East Coast handling returned ammunition;, and as such the 'N)rk load in 

-1-
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JDI 'JS EOD Incident Repon 

UNCLASSIFIED II FOUO 

JQ 
EOD Incident Report 

Standardized Report Name: DEI EARLE· NfA\200a JUN 10\13:0010000 OOOOIUXO 

Unit Report Title : Sandy hook C.G. 20MM rounds 

Event ID: 

Incident Team Leader 

Name 

Group / MajCom 

Battalion I instalialion 

Company I Unit 

Platoon 

Initial Incident InformaUon 

l ogan, Nino 

N,,,,, 
EODGRUTWO 

EOD MU 2 

Det Earle 

NIA 

Device Discovery June 10, 2008 11:00 R: 5 (ESn 

1000iai Call or Tasking June 10, 2008 13'00 R: 5 (ESn 

Began Movement to InCident July 11 , 2008 10: 00 R: 5 (ESn 

Circumsta nces leading to the Incident 

Reported B~ U.S, Forces 

UXO 

Rank 

SIPR Email 

NIPR Email 

Telephone 

FOB 

AD 

In Support of CI"II law 
Enforcement? 

03 

logann@cnme navy,smil mil 

nlno.logan@navy.mil 

732-866·2340 

No 

Reponed As 

Remarks (U) /1 FOUO Sandy Hook Coast Guard Sratlon called , requesting pick up of 20 mm rou nds. 

Initial Category and Device location 

Imtlal Category c Address 1 

Address 2 1000Iai Evacuation Distance 

Reported InCident location 0000 0000 MGRS City 

MSCAIMACA 

Senous InCident 

Unusual Incident 

SEC OEF Approval 

SEC OEF Approval 
Requested 

No 

No 

No 

Requirement for SEC DEF Approval 

InCidenl Resulted from No 

State/Region lip Code 

ReUle 

Country 

OCSOPS Notified 

Preplanned Event 

UNCLASSIFIED /I FOUO 

#:; I",· fl r ·\ DI1 nr.11 Ii _ 1 \ TnT r..;;,;.\ .. ,,,h,,,nn,,\ J:'()r)0!,. " "T n ... ;rl"ntO/ .. " "11 ",nl ... 1 \ p .. in t\ n .. : ... , h,..., I 

Sandy Hook 

NJ 

United States 

No 

No 

Page lof4 

1"'J / l 'l/"'){\n O 



!DIGS EOO Incident Report 

Search 

No 

SEC OEF Approval Granted 

UNCLASSIFIED 1/ FOUO 

Possible HostIle 
CootfrantatlOn 

Approval POC 

Approval Phone 

Additional Team Member Infonnatlon (Additional EOD Teehs assigned to the inciden t) 

Firs! Name 

last Name 

SeMce 

Rank. 

Platoon 

First Name 

last Name 

ServICe 

Rank 

Platoon 

Email Distributio n Lis t 

Todd 

Voorhis 

N." 
E7 

David 

Hawxhurst 

N." 
E6 

No Email Dlstnbutlon llSI Speclfle<l 

PDF Distribution List 

No PDF DISlnbuhon List Spec.foed 

Scene I Incident Intonnation 

Phone 

NIPR Email 

SIPR EmaIl 

Phone 

NIPR Email 

SIPR Email 

Arnval June 11,2008 10:45 R. 5 (EST) Man Hours (Travel) 

ExacllnCldent Location Safe Dis tance 

Sale Area Lacallan 

A.Odress 1 

Address 2 

City 

State/Region ZIP Code 

Country 

Intended Physical Targets 

Sandy Hook 

NJ 

United States 

No Inlen(ied PhYSical Target Specified 

Actual Physical Target Hit 

No Aaual PhYSical Target Specified 

Dive Information 

Depth of Water 

VlslbllllY 

Cunent Speed and DlleclIOn KnolS 

Mission Type I Incident 

uxo 
Mission Subtype~ . ) 

(Con .. enllonal) 

Sea Stale 

Arm Ttuust 

Bottom Contour 

UNCLASSIFIED /I FOUO 

file:IIC:IPROGRA- 1 VOl GSlwebaoosIEOO%20Incident%20ReoortlPrintlorint.htm I 

Page2of4 

No 

todd ... oomls@navy.ml1 

732-a66-2258 

david haW)(hurst@navy mil 

0000 0000 MGRS 

12/111200R 



!DIGS EOD Incident Report 

WsterTemp 

Illcident 

O ... efall'nCldenl Narrative 
(UJ II FOUO 

EOO't1juflel; 

EOO Deaths 

News Media 

Equipment Used 

Type 

Nam~ 

Conllguratlon 

Standoff Distance 

Remarks and Special 
SetuplUse INot SpI:!Clfiec:l1 

UNCLASSIFIED /I FOUO 
Bottom Type 

Bottom Cluller 

Page 3 of 4 

Received a phone call from Sandy Hook Coast GYard station requesting pick up of 3 degraded 20MM gun 
rounds. The Items were discovered by a commerCIal diver thai was recovering equipment dropped over the 
SIde of one of the Coast Guard cutters while it was piefside. The items were of VI/W 11 vintage and very 
corroded Said Items were transported to a storage magazine for future destruction during tra ining. 

No 

No 

No 

Vehicle 

Emergency Response Trucit 

Number of EOD Injl.mes 

Number of EOD Deaths 

Tool Purpose 

Recon 

RSP 

Disposal 

Other 

No 

No 

No 

o 
o 

Problem Encounlered with No 
Tool 

Problem Encountered 

SolutlOfl 

Type 

Name 

Configuration 

Standoff Distance 

Rema~s and Specilill 
Setup/Use (Not SpeCified) 

Problem Encour'ltered with 
Tool 

Problem Encountered 

Solution 

ExplOSive Consumption 

No EliplOSlves Consumed 

Mission Completion Detail 

M,ssIOn Completion 

Man Hours tWo~lng) 

PPE Tool Purpose 

Safety Glasses Racen 

RSP 

[)jsposal 

Other 

No 

June 11 , 2008 12.00 R: 5 (EST) Repor1 CrealJOn 

375 Hours Mlln Hours (rOlal) 

Nicholas Boccagna 

Environment Protection Agency (EPA) 

No EPA In ... ol ... ed 

UNCLASSIFIED II FOUO 

No 

No 

No 

fi lF>·!lr ·\PR ()r; R A_I \ I nl nS\wph:mn.;:\ J:'()no/,,?(l!nl",irlp.nt% ?OR pnnrt\ Pri nt\nri", hi", I 

June 11 , 2008 1330 R 5 
(EST) 

3.75 Hours 

1')/1"'11'1000 



JDIGS EOO Incident Report 

lessons lea rned 

No New lessons l eamed 

Derived from· Multaple sources 

UNCLASSIFIED 1/ FOUO 

UNCLASSIFIED 1/ FOUO 

file:lIC:IPROG RA- I IJOI GSlwebappsIEOO%20Incident%20ReoortIPrint\print.htm I 

Page 4 of 4 
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!DIGS EOD Incident Report 

UNCLASSIFIED 1/ FOUO 

EOD Incident Report 

Page I of4 

,..,-ro.-· ... fr 
~ "0' . ... . 

i • • I ,\ •• I 

S~ndardized Report Name: EODMU TWELVE DET EARLE· EARlEI03114/2010, 14:45 US/Eastern (4:00)118TWK860601 
IUXO 

Incident Report Information 

I 1111 R~l"\" Illk Sandy Hook. NJ 

I! III NWS EARLE 

111" 

Initial Incident Information 

Circum,bnces Leading to the Incident 

'f'''' 1 UXO 

, " c 

Reported Rem.arb 

,II.. Unclassified 

I, II 

I r, \11 

(11I\"f, I •• " Unclassified 

I .. FOUO 

Reported Location 

18TWK6606076069 
United Stales 

'I.t.. R"~I""r 

/'11 

Sandy Hook 

NJ 

EOD was contacted by U.S . Pant Ranger, Michael Thomas , al Sandy Hook, NJ lhal there was a possible ordnance Ilem that wuhed up I 

be,'" 
Contact 

!~':1~''''' t 

11"'''''''11 1 
111..1 ~"mc 

1.1.1 \"" 

I'hoi!' 

law Enforcement 
US ParK Rangers 

MiChael 

Thomas 

732·872·5949 

K.Hll<l I r"'!U";II~\ 

DTGs & Man Hours 

I I~", I I, "", 

lOllnl l II {~ 

0311412010,14'30 US/Eastern (-4:00) 

03114/2010.1 4'45 US/Eastern (-4:00) 

0311412010, 15:30 US/Eastern (-4:00) 
0311412010. 16'15 USIEastem (-4:00) 

I r. d \t 03,00 

II >l"" , pi.! 0311 412010. 17.00 US/Eastern (-4 '00) 

'''~11111 "I I" 03.00 
I • . , 0000 

" I, Ii' I 0311612010. 09'00 USIEastem (-4:00) 

Team Leader 

111,1', .. " Nicholas 

.• 11 1 B0CC8gna 

11'1: 1.".111 

II'I~ 1101,11 nlcholasboccagna@navy mll 

1~lqlj",,!, 732-866·2258 

Scene poe 
11'" "" Micheal 
I •. , ,,\I. Thomas 

I·I" .. '~ 732·872·5949 

It.,,, 

I'hll 

"" I """I' \1.lIi ,,on 

03 
EARLE 

N,'I' 
EODGRUTWO 

flJII. "I' I l,dl'"I"1I EOD MU 12 

UNCLASSIFIED 1/ FOUO 

I' • • • 



!DIGS EOD Incident Report 

Additional Team Member Infonnation 

Team Member 1 : Hopkins 

I I Bnan 

I .. ,II" Hopkins 

UNCLASSIFIED /I FOUO 

, , 

E6 

'II'I~ I "" II Navy 
,II'I( I! I brian.J.hopkins@navy.mil 

I d. I 732-8{)6.2258 

Team Member 2 : Barto 

I PI I '.11" Brent 
L 'I "",!lI1.- Barto 

E7 

"II'~ I ""I Navy 
II' brenlbar1o@navy.mil 

.1.:1' 732-866-2258 

r eam Member 3 : Shiflett 

I ,I' '" Zechariah 

,11 Shiflett 

II', f 

.I~rl"',, 

zedlanah shiflett@navy mil 

732-866·2258 

Email Distribution list 
Email Distribution 1 : 

, " 

1'1 h" 

SEC OEF Approval 
.. 1 I 1" '1'1'" If..; ,J 

Requirement for SEC DEF Approval 

..,11 III I ~l"l'n"lll ".Uil<'J 

11'1 10 " I t', 'I 

Irl'!' 

Incident Details 

1"''' ' 11 \f"' UXO 
, ,,hi, I' Single 

Attribut •• 

Conventional 

EOD C3Sualties 

"I "h.., "I r, 0 
'un'," I 110.','" 0 

Ove~lIlncid.nt Narratiye 

,1.+ <III. ,II' Unclassified 

E6 

NO,,), 

Page 2 of4 

EOOMU lWElVE Del Earle 

Ve. 
Ve. 
No 

EOD arrived alld discovered a projectile had washed up on the beach with dimenSIons of 24" overall length ano a diameter of 8~ The prO] 
had an unknown fuZing due to heavy sea growth and decay EOD, In coordination wilh the US Pari!: Rangers, evacuated all personnel 10 ~ 
area The projectile had scored rotatmg ballds to indicate It had been fired . As the bde was quICkly rising, EOD conducted a remote pull 0 
Ilem, and determined it was safe to move slighUy farther inland for d isposal Heavy sea growth and decay kept EOD from finding any 

UNCLASSIFIED /I FOUD 

" ., 



JDIGS EOD Incident Report Page 3 of4 

UNCLASSIFIED /I FDUD 
nomenclature on the projectile In coordination With the US Part!. Rangers, EOO verlfted all personnel evacuated to safe distance and dlsp 
of the item on site 

Exact Location 

18TWK8606078069 

Sandy Hook 

07722 
1('111111' United States 

Safe Area Location 

\1(,1,'" 

1,(\ 

"111[,' 1«:1',".n 

/'1' 

Explosive Consumable. 

Explosive Consum able 1 : Electric Blasting Cap M6 

I '" 'h .. Electric Blasting Cap M6 

,Ji [),'I'll M130 , 
"II each 

, , 
" 

explosive Consumabkl2 ; Demolition Charge M112 

• ,,,1I~1 .. 1 '''' Demolition Charge M1 12 

.It L~II* M023 

" 1111", \. II, each 

Equipment U •• d 

Tool 1 : Vehicle 

hp Vehicle 

LSSV 

" Ii 'r.lI, ,n NlA 

Tool Application 

Transportation 

'r 

Tool 2 : Other 

Pulilin. 
N/A 

I .,,01, 'l' .'II' n NJA 

Tool Application 

Recon 

," II~ 

I''',NI I., .. J 

" 
/,J II .... U II .. 

11" ," 1\ ,I 

1"," " 
'.'1 t.'" 

II '" 

1.,1 

UNCLASSIFIED /I FDUD 

,... ",.., .... ... , .. " ...... , .~.~~ .. ~ .. " 

1 eaCh 

3 each 



JOIGS EOO Incident Report 

Final Reviewer Name 
, IIIJJ Kn ,,'\\ '; ' l\.In'~ LT N. J. BOCCAGNA 
Denved from: Multiple sources 
Declassify On: 10 years from the report date 

UNCLASSIFIED /I FOUO 

UNCLASSIFIED /I FOUO 

,.., " ....... ... n .. .... " ... ·' , . ...... ~~, .~ .. ft 
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nmr~ 1 Case Study 
• .lWOlY1ll00I · 

Breaking Barriers to the Use of Innovative Technologies: 
State Regulatory Role in Unexploded Ordnance Detection and 

Characterization Technology Selection 

December 2000 

Prepared by 
lnterst31e Technology and Regulatory Cooperation Work CrotlP 

Unexploded Ordnance Work Team 



Site: 
State: 

Former Fort Hancock 
New Jersey 

The Former Fort Hancock is composed of approx imately 1,624 acres located on Sandy Hook, a coastal 
finger of land that projects northward into lower New York Bay. The site was utilized by the U.S. Army 
for military operations from 1807 through 1974. During this period. the site served as a military fort, 
proving ground. a firing range, an ammunition storage area. an anU·aircraft defense site, and a NtKE 
missile site. In 1962, the Stale of New Jersey took possession of 460 acres of Fort Hancock to be utlliled 
as Sandy Hook State Park. Additional acreage was added to Ihe park in 1964. and in 1973. the National 
Park Service (NPS) took possession of Sandy Hook State Pa~ and renamed it the Gateway National 
Recreation Area. Fort Hancock was deactivated by the U.S. Army in 1974. The final conveyance of the 
property occurred in 1978 with 1,623.85 acres allotted to the NPS and 67.78 acres allotted to the US. 
Coast Guard. 

The periodic. discovery of ordnance items al various portions of the site after 1978 prompted the U.S. 
Army Corps of Engineers (USACE) to perform risk reduction actions to remove any Imminent hazards to 
the public. Under the Defense Environmental Restoration Program (DERP), in 1991 USACE prepared an 
Inventory Project Report, which induded a Findings and Determination of Eligibility (FOE) for the site. 
The report determined thaI the site was eligible for Ihe DERP for Formerly Used Defense Sites (FUDS). 
Based on Ihe presence of OE, a Risk Assessment Code (RAG) was assigned to the site. A site inspection 
was performed in June, 1993, by USACE, wnlch concluded that an EEJCA investigation was warranted 

Ten areas of concern were desi9nated for investigatron based on historical data obtained by USACE 
during the archives search and a review of historical aerial photographs complied by the U.S. Army 
Topographic Engineering Center (TEC). One geophysical test plot was established for the site. Based on 
the results of the prove-out, the geophysical technique of IIne·based time domain electromagnetic 
induction (TDEMI) uSing a Geonics EM61 was selected over the Geometncs G-858G magnetometer 
(configured as vertical gradiometer) as the best currently available technology for this particular 
detection and mapping effort. This instrumenl selection was based primarily on the higher target 
identification accuracy rate of the EM61 (93% for the EM61 verses 73% for the G858G) in the 
predominately sandy subsurface environment at Ihis site. Additionally, abundant subsurface anomalies 
and cultural interference was responsible for the decreased effectiveness of the magnetic melhod 
Geophysical survey of plots within the areas of concern using the EM61 was performed on a total of 90 
rectangular grids, each measuring 30 meters by 30 melers. Grid dimensions were vaned based on pre· 
existing clear areas due to NPS concems regarding vegelative dearance. Tolal grid area of 1/4 acre was 
maintained, with grid dimensions varying 10 fit the pre--existing open areas. Grid Slats was used in the 
selection of IndIvidual anomalies for investigation, and OECert was used to complete the risk 
assessment 

A lotal of 3,904 individual anomalies were identified during the geophysical survey: of these , 1,710 were 
intruSively investigaled. A total of 107 anomalies (6%) were OE or OE·related debris, includIng 
projectiles, fuses, grenades, metal fragmentation from exploded ordnance, and various Chemical 
Wartare Service (CWS) related material and debris. Five confirmed conventional OE Items containing 
explosive Charges were found. 

The New Jersey Department of Environmental Prolection (NJDEP) was not involved in the scoplng, 
contracting, or technology selection aspecls of this project. The scope of work was included in the EEiCA 
as an appendix, and only a summary of the prove·out was addressed in the narrative. While this is only 
the second EEICA ever submitted to the NJDEP for review, only general comments could be provided 
due to the lack of guidance available to Ihe case managers in assessing UXO prove--oul. identification, 
and clearance. AddItionally, NJDEP has not adopted/endorsed any form of risk assessment associated 
with live OE materials at such sites where hUman exposure is proposed to be increased. NJDEP does 
not want in any way to discourage the beneficial continuation of DE cleanup efforts at sites in New 
Jersey; however, it must point out that if EE/CAs continue to be submitted for departmental review, 
policies and guidance regarding all aspects of DE cleanup and site re·use must be developed and 
acceptable to NJDEP. 

C- IO 
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EXPLOSIVE INCIDENT SUMMARIES 

FOREWARD 

This booklet synopsizes a number of explosive accidents, 
which are of interest because they highlighted the need for 
insensitive munitions and safer handling and stowage methods. 
The first section is a summary of several accidents involving 
very large quantities of explosives, some of which are covered 
in greater detail in later sections . 

Appendix (Al lists a number of explosive accidents 
involving storage situations of ammunition and explosives. 



SECTION XVIII 

USS SOLAR 7 . 2 INCH HEDGEHOG ACCIDENT 

LOCATION : USS Solar , Naval Ammunition Depot, Earle, NJ 

DATE, 30 April 1946 

ORDNANCE INVOLVED , 7.2-inch Hedgehog Depth Bomb 

DESCRIPTION , 

A destroyer escort, USS Solar, was off-loading ammunition 
at the Naval Ammunition Depot. The forward ammunition handling 
party was passing hedgehog charges from the magazines to a 
location inside the 3-inch gun shield on deck. The charges were 
being placed in rows of 15 each . At 1120 a low order detonation 
occurred near the gun shield . Apparently it was caused by 
dropping or otherwise mishandling one of the charges. The 
explosion ripped open the deck below the gun. Fire was spread 
by burning Torpex explosives. Several charges fell through the 
deck into the crews quarters and exploded . Each charge is 
filled with 31 pounds of explosives. The fire blazed through 
the sail and paint lockers until it reached the upper hedgehog 
magazine. A gunner's mate who was there when the first 
explosions occurred, left the magazine without turning on the 
sprinklers, and left the magazine hatch cover open which allowed 
the fire to enter the magazine . About 250 hedgehogs detonated 
in a powerful explosion . 

CASUALTIES AND DAMAGE , 

7 sailors were killed and over 160 injured. Damage to the 
ship was estimated at $4,000,000; $200,000 damage. was done to 
the pier. The ship 'S first deck, main deck, and superstructure 
from the baw to amidships had blown upward and were folded back 
into the deckhouse. It was recommended that the ship be sold 
for scrap or towed to sea and sunk . 
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Sd up a cumllllSSlon o r conlro mg uf th ... rccent Sov1(·t-l raman :l,r ... " I I d I I ' d d mtlml A'ghl of Ihe eommcrc .... ,,,, '. _ . •• . ' T h I • Ion 001 C{ ra l ruau ell r. e~troy", I . 

';;. 
;:\tomlc enen.:y 111 LI\IS coun ry. en l:lent a lready I,·, ve "forln :1 lJ, 1('(1 I.' I ,Ilr Iral1spurt lier".e<''' f()n" , 
I II" h ' f Ih I ' '.. ' a pIer- );\s...... ware lOU5('. Hlr!! •• '" f ' I WI uc I e urn 0 e lOUse to til", COI)II;.1 of "I. zt'tba.p n " a Tabriz h i' h I u\'e om1cr nav:l1 "Ir lr3nS(x)t 1 

, _. • . . g3plll~ 0 e III I I.' conerele p lcr am I' 0 kl " 
~ x . hroauc<lst satd laM mght scI fire 10 Ihe pl,' r whlrh slrctches! c.t ;! allu ,lIrpuTt }I'~ler" 

.......: Trial to Decide Fate ;?'fl TTlllc:~ ou t into the bay. . 1 ... ~'''''·bord thl',tw~;cng\l,lc N"," 
I Thumbs Up' The plcr IS the hm"l!sl of Its kmd ~ '''. UIlI or newar;t, 

~ Of i\--Iov ie "The Outl.nv" • til th{, world A II;\V; spokeslmUi :1t 124 l'a!>Senf:('r~._ 2Z (,f whom ~, 
~ SAN FR ANCISCO-( UP)-M uni- the d('pot !,cr(' ~aid sever"l men eh.,rgcd. M'rucc men heau. 
~cj"al Jucl"t, T wnin M ichelson yes\pr _ aboord Ih" ship. which carried hom{'~ In Ihp £,,<;1. 
'-J , I;o}' {uderf'd a Jury tria l stuling complem"TH o( 14 unk'l'l~ and 1::.. T!I(' nt'"ly oTifJniU'd Nab 

~IJ~' 15 10 decnle If Howard Hughes' men, w!!rc blllw!) into Ihe ,Hi'. ELo:hl L" nVl tv I" e0nfuo, .. n wllh Ir., 
mutilJn piclu re "The O utlnw:' real' I s31lors. who lc;.(X'd Ll1to the' waler I NATS-N.wIlI I\,r Tran.porl 
unn ... buxom J ime Russell. ~'Iolalcd ::dler lhe' JI\; lIal .. x plOMon ;II 10·3:-, I' :,,':'·C', ___________ _ 
Ib~· poile!' codc sectIon prul-lIl)1tml; I [I m CE.S T), w e re rc~cuer\. I 
pl'riormllnccs ".,[f<msi\'e 10 ,jecenry" I T he sf/l)ke~m,m said C.1 U",-, of 11.1' flow Djd This Gc 

The Illal dille WOIS set alle r 0\1_ _ bla~I" had nol bec,' dclcrtllln('d amI 
lI'III,,}, J. W Ehrlich appeaL'"rl In Ihal Ihe na\'}' has launched twu I 
C"Ul'l lu reque~t an ellrly ht':11 ill~ ' • ( separal!' t llvestiflHtiool> i 
t\ pNilHlO fur " rl!S lralillm; urder ~) 1'"" The lhn'( hla~h WNe cI,.ck('d .11 
",llich """"Id h .. \·c fareI'd Ihe Ilulu:e ;f on('-lmnuW il\1!'rval~ 
". re tut n the impounded fi lm 10 AI_ ~ I T he THI\'y SpOkef.11l,111 s"iu mosl Q( 
Ji~lcr Dunn. m'lOagcr of Lht.' Umlcd ~ .. 11110."" 1I1lur('(1 w('re tf eatL'ti fOI min()T : 
Arl:Sllo I"ealel. was rlem ed b}' S u p- .... \lL~ .md Lurns T hirty-sl'ven 1)('n;0n~ I' 
Cllor J uugP. Edward P . Murphy. were ndlmlleu to the Ellrlc posl-,-wd 

'-..:. ' sun'oul1dml1, hl)~llitoh Bet ween 20 
National Debt Red uced ;lIIJ 30 c'J\' i h~11 .... orker!> werc II'eated I 

WASIIL NGTON-{ UP)- Th" 11;;1- 1 . UiU,\ Rirr . ~ ': . !1i 'hl l wa nt hh al tite dt·pol sick b..I'. 
lIol1~1 d"ht I ~ hI'lnS reduccd a lil Lle' l lIIa ll1a t il .kLlo\\ 111' ;o c ridcnl l ~' 10.,1 L t Comu l . G If L<i H.,cqul' oIl 
YU.JT p •. r capita share 11£~5 been ,,~rl .,f I"", Ihum '" under a n a",1' Kankal:~-e . III eaf,t1111 of the I>h.\" 
wlulll(."{1 do,," by Sl!I.24 in the laSI \\ icltl.·" hy .1 I, I a) LIL.ll c. ~" Ilc 10 111" I ""il~ bU1II"d i<cH' l ely ,1I'OUI (h(' face 
Gil ,lay', I it'd i l . T i le It.'rep ti" " " a .. ,lb cllY- ;lnti h;ond~_ Ht' s;lid the pOrI Slue of 

Your sh:lle now is Sl .959.ZS. Some I crl·d hut it , till w,, ' " thl1 llllh II I'" . Ihe .<;IIIT'. "'as pr"l'aril'~ IOl ;on ins_ 
\ill d"ys b"ek It was $1,99;.53, thl!- \\,;1 1, n ,Hy as he ~h .. lied Ihe ha nd_ 1)(,('\I(on. when the firsl hiasl oe
,dlll1nc h '~h . nl:e.1 LIl l' lIIbc r. (A I' Pilot., ) ~·\"Ted. He ;;"id it .o;(Iunrlnl like :In 

'H. 8.', Salary Check Signer, Resigns 
After S2 Years of Government Service 

WAS Itl NGTON-(AP) - Miss lIel i;' ' ' Dc-a tTlce IS p roud of ~ ,I:tning thou 
liands ()f ~ .. Ia ry checks (or l, re~ld t;nL~ anll senators 

eXJllu~ion Df fiv('·,.,eh ~h"!I!<. 
Th" Sobr was "hiPPHlg Wlllcr lal,;, 

yeslerd"y •• (terno!)n "I'd h~ t ill{!', hUI 
was buo}'ed up pa rt ially by ha lt(' rs 
The n;lvy dl'scrl bed It as a "com· 
)l le t .. loss" a nd said ilS S UlJ e r~ true
lure IVa~ demolished. 

The bl a~t:s In 10(' ~hip and plcr 
were extinguished w ithin all hOll r . 

II B., lor IIwes the way she signs accord ing to the rules. h[ls Tc..ehcd th{' Th" Solar. which hnd i>!'en as~ 
I compulsor y tog" of rcUr!'menl, 70 sIgned a monlh ago 10 thl!- opero tion . 

• ~'\a< ye.~u 181 develupment fo rce which tC1.IS 

N 
"'" N I She look ... ver the Jo l, A pnl 30, new equlpnw nl and is basecl a t So-l n u-y T jG,l, f IDa E):l8. and h.1S ~i!-;ned .. Il cJ1I.'('~s Ihat 10mollS isbnd. Md. a rllved hNc 

... ~I I Prt'SlI]enls Roo!'("\'e it ill1d . l ru'nan yesterday morning aud was lied up. 
Guam Edition ,alld lhe scnatOl5 ha,,· rcc("I'cd plus a l Ihe pier abuu! n m ile and one_ 

Thl. "~ "'Sp.o l,e r 1< publlshecl ,1IIit) I I1Um!'r,"ls ulh i;' r_~ It wa~n ' t luo hrc- half f rom I "na. . 
ond Sund~v lor Na",. !IIarlne C.,.. ,n I ~me. ~h(! 1ioays. bul' I dun 't "" .. nl lo T he n;I\Y ~;lId II was c;lrrym, 
ond C"".I Gu,"rd per"",n. 1 uh"r" .. tid· SCI' a "" n 3" -,,n for a Ion .. liml'" I II h k I . fI"~t by ~u l horlty of Ihe S.,..rel~ r y 0' '.... t>' .,. . {LP 1 C a t~es. nown n~ hNlg('hl'lf(S, 
Lhe Nlv:! IS .... Nav teUer ' ~-r>Ol d.nee! A J.rollv.l! r:.o y - h'lIr(, l! IVom an. M IS" and ;l11,'·nirCJ'afl ;,mmu nLlion. the 
I Jun. 1 94~) nc ... tnec I~ .1 na\I\'\' of Wru;tu ng ton l .. rgl'~l of ",hie:l were Ilirel' and a 

' ·ut/t lth.d u n der Contmllnd .... M"I' DC ... ,nn ha~ ~'ork(',1 fur Ihc gov- half mel, shell~ I 
.. ,U al Isl.nd Command. Guam. Marl - , "m""1 5' '1'1:' .,13. islnnth PI ~ " I 1 ....... 1Ion. Ilt ~hw~y 1 ! ,- :-~'al" lC n,j\,Y ~:lLu th{, flr~'T hl,!~ l w:ts 
T.l."hon ... · O.ln ·C A'r C!2O : )I;" I'o r '~ I .1 Til .. Pn'MdenC", d'~'ck~ mU, 1 be mcx!",·;ole. s,:1' 'OJ: m u.t o f IIII' 51up '5 
AT l Ui. AT nil . ProdurlLon. AT 8113. \\nttcn enu rcl~ by hand "' l lll IhL' lerew a ch 'lnee to p" I l' 
Clrcutallon. AT 8180. " I I' 0 C !'ilr. "e R~producl""n by Advance n ..... com'ISlgn{r oSJI\g 1 .... 0 11\11 1" Ii and t he 'K'CIlnd blali l was dC5rLibed :1S mo-
!>O nfnl 112 1 A l ~ l;os l I1 nme. d"rM~' tvu h .. L ihe Ihlrd wa.'J le rm"d 

A",...,',tel1 Pr.... ~ Unllf'd Pt"" T her.· are furl her C1Jmplirat LOIIS a n ",.pl":"l h f ' , I " ne...... dlsp. lch6 ,...,..,Vtd. by cour l~, T1 ' , ~ u" 0 IIUIJor " ' 0 ence 
. ",' 'h," ... h .". rb' a • ..-a" r __ ' .h~"" 1,,1,) II' P r .. ~ . (l "nl ~ "h",,~ .~", ... _ ........ , . ,. . 

\ 

EARLE,OOOOI 

DROP IT llROTTl EW I~ \'{'r ' I 
Sign on the bike :l~ he pcdah , I 
['I' nlurv <'nsturn .. tn , h;. p .. l ~ ;" 



Monmouth County Library 



~ ASmURY ll"ARK 
iJpRESS 

The Je Shore 
A UNIQUE COLlECTION OF TO lONG BEACH ISLAND 



PUBLI C SERV I C E 

Two-family married non
commissioned offlcers' 

quaJ1ers at Fo rt 
Monmouth. Circa 1944. 

Aerial view of the lip of the 2.9 mile pier al Earle Naval Weapons St..Uian. Pier 
juts Oll l into Sandy Hook Bay with the Hook in the background, l\ol iddiciown. 
Circa 1966. Ea rle Naval Weapons Station. Circa 1966. 

46 



l'UI1LIL .)tllVll.t 

I Nav:l1 Ammunition Depot, Middletown. Circa 1968, 
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PUB LI C SEIIV I C E 

I ., 

~ --

Earle Naval we~pons ~~~~~~~O~-2b~~~~~ 5r:llion pier, Middletown 
Township. Circa 1976. 

48 

Aircraft ca rrier USS 
Intrepid, shown 
docked at pier, Earle 
Naval Weapons 
Stalion . The Intrepid is 
now a museum in 
New Yo rk. Circa 1965. 



PUBLIC SERVI C E 

The USS Bune. center, was the scene of a pipe rupture while berthed 
at Earle Naval Weapons Station. Two 5;1 110(5 were H1ken from the pier 
by State Police helicopters after the incident. 1992. 

Hangar One, bkehufSt, was lIsed to house Navy rigid airships 
and blimps. [t was also lISI,.-'d as :I Navy training school with one 

of the world's largest training :Iicis, a 400-fOOl replica o f an aircraft 
carrier's night deck. This Illlnger was located 31 ulkehursl Naval 

Air Enginecling Center. Photo, 1983. 
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Brookdale Community College 



Visit us at our WW/l Room at the 
Bankier Library on campus 

P(lJ.l L "tl0 L 
pttY1C 1?1l ~~"'1[, 

www.brookdalecc.edu/pageS/730.asp 

CwalL P'1:k3V@ f>rDCi'-I)Ct~CC.CD'" 





'ROO'~ JI<:r MIl v 
A VIGNETTE 

Earle Depot's Early Days 
Amid opposition £rom clty, 

county, and state oUlclats plus 
a barrage from Monmouth 
County residents, construction 
on the NavaJ Ammunition De
pot Earle was begun In Au
gust 1943. 

With New York docking fa
cilities filled to capacity. the 
sileo originally called the 
Hockhockson Swamp area, 
was chosen because of a num
ber of strategic reasons - not 
the least Important of wh.lch 
was its unobstructed access to 
deep water. Needless to say, 
pulling an ammunition depot 
in the middle of Monmouth 
County was bound to cause 
unrest. 

In 1950 six years after its 
construction, Capt. Andrew G. 
Shephard, commanding offi
cer admitted, "U all the ex
plosives here were put in one 
pile and touched of( simulta
neously. the combined atomic 
blasts of Hiroshima and Na
gasaid would be put to 
shame." 

So in 1943 when Rep. James 
Auchinc1oss, R-N.J., protested 
the construction IlId tried to 
get the Secretary 01 the Navy 
Frank Knox to move the base 
to a spot in Sand, Hook where 
there Wa.!I no residential area, 
he bad plenty af supPOrt be
hind him. Rep. Auch!nc1aS! 
said the depot would cause 
"irreparable damage to this 
section of the county and 
would wreck the econamy and 
tife of :10 large part of lhe state 
of New Jersey," 

TIll:!. baUle was especially 
strong in Asbury Park wbere 
1,100 of the 12,000 acre tract 
planned for the depot was to 
have been an airport. In addl· 
tian, building the depot meant 
forcing the city to close down 
a goor part of Asbury Avenue, 
am of its main thorough
fares . 

Secretary Knox, however, 
remained firm in his stand 
and declared the depot project 
"absolutely essential to fjght
tng the war in the AUantic: 
and the North African thea· 
ters. " 

• • • 
The depat, wblch was cam· 

pleted around Thanksgiving 
1!1-H, cost $60 mllliicn. Named 
in 1943 for Admiral Ralph 
Earle, former chle! of the 
Navy's Bureau of Ordinance, 
ute depOt today covers an 
area which ir.cludes a plant a.!I 
big as Ft. Monmouth and its 
satellite camps In one end of 
the main station, and Asbury 
Pltrl. F:nr;n" T .~1r .. M .... "r. 

quan and Point Pleasant 
the other. 

The main statloo was built 
In Colts Neck (then AtlanUc) 
and HoweU townshJps, and the 
waterlront entirely in Middle· 
town TOwnship. A Zomlle 
freight transport system and a 
2~~mile long H-shaped pier in 
Leonardo are part of the mu
nitions plant, considered the 
East Coast's largest. Its first 
commander was tbe tate Capt. 
Burton H. Green who se.rved 
from Oct, 20, 1943 to Marcb 
15, 11*45, 

In order to build supply 
houses, barracks, garages, a 
recreation ball, a machine 
shop, locomotiye repair shop, 
firehouses and service sta
tions, and other facilltles, 
more than 75 properties bad 
to be evacuated. Forty were 
cleared to make room for 
staH garrisons and the earth
covered magazifles that look 
like elongated igloos. Another 
36 year-round homes and cot· 
tages were evacuated to make 
docks and b.anicade sidings. 
Residents were allowed to re
maiD. on the perIphery. 

Among the arlglnal contrac
tors were Tuller Con!ltructloll 
Co.. CorbeUa·Walsh and J . 
Rich Steers. 

The purpose of the depot 
originally was to outfit newly 
commissioned vessels, to 
stock ammunition ships and 
resupply battle ships return· 
ing from combat areas. In 
the two years it operated duro 
ing World War If it dealt in 
1,700,000 tons of ammunition . 
It is aUeged thai Virtually all 
the ammunition used against 
the Gennans in the Great tn
vaslon came from Earle. And 
although the depot was at 
first set up to supply the 
European war theater it is 
reported that the. first ship 
to put in at Okinawa was a 
victory shlp from the pier at 
Leonardo. 

• • • 
In 1945 the depot was de

clared a permanent base of 
Navy operations and was 
charged with supplying the 
fleets in the Atlantic and 
Mediterranean which it still 
does today. 

In 2B years of operatioo the 
depot has been involved in 
controyersleS other than those 
oyer Its construction. During 
the 'SOs there was a running 
battle ahoot whether the depot 
should hire longshorenien 
from New Yark or local cHi-
........ ,,, .. tl ..... " ...... ...,. "T'h ............. 

eyen an investigation by the 
government into alleged rack· 
ets among dockside employes. 

In 1969 the depot was ru· 
mored to have atomic weal> 
ans on lis premises. The Navy 
refused to comment. 'I1te de· 
pot was also involyed in the 
nerve gas dumping controver
sy last year when officials de
fended the dumpings. 

During the nearly three dec· 
ades or operation the depot 
has had only one major explo
sion, and that one was CQn. 
fined to the waterfront nrea. 
While off·loading 5,000 tons of 
hedRebogs (.anU·submarlne 
devfces) on Aprll 30, 1946, the 
360-!oot uoo-ton destroyer t$

con U,S,S. Solar was blown to 
bils alter a series of three ex· 
plosions that resounded lev 30 
miles. Seven men were killed. 
.and 165 were injured. It was 
the fIrSt disaster of any kind 
since construction days two 
years earlier. There were 110 
sailors and 20 to 30 civUinns 
011 the scene who were 
burned, scratched or suffered 
minor shock. 

The fire blazed loranbour 
as rescue teams and firemen 
worked tirelessly to save what 
they could of crew and ship. 

'l1Ie IfUp was in the ~s! 
of unloading the explosn'e.!l be
fore beadJiig lor New York 
Harbor and tbe Broolclyn 
Navy Yard for repairs. All but 
one third of the ammunition 
was off the ship when the ex· 
plosion took place, 

Lt, Commander G. R. La· 
Rocque, commander of the 
vessel, sounded the a1ann art
er the first blast and went up 
on the deck to supervise rna· 
neuvers. He was thrown ioto 
the bay from the force af the 
second blast, but was rescued. 

Lest those who work at the 
depot forget the tragedy and 
become lax about safety pre
cautions. pictures of the Solar 
are adundant at the depot. 

• • • 
Today there are &SO civil

Ians plus Navy and Army and 
Marine (security) personnel. 
The depot shlp! very Illtle to 
Vietnam and has been 
charged with silver recovery 
from military equipment and 
with repairing equlpment. 

It was nett uncommon 
throughout the years to see 
notice! in the paper warning 
hunters to stay away from the 
depot, lor one of the country's 
best wildlife preserves is 
housed behind the barbed wire 
~~ .. 1.._- ,--,,--
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. Destroyer 
From Page 81 

depth charges and, near her 
bow, batteries of launching 
racks for "hedgehogs." 

The latter were rocketlike 
proJectUes fired in a pattern 
ahead of a ship, blanketing Its 
path with underwater explo
sive devices designed to dam
age or destroy a submarine. 

The 3-year-old. 360-foot de
stroyer escort was commanded 
by Lt. Cmdr. Gene R. LaRoc
Que. During the morning of 
AprU 30, LaRocque was ob
serving unloading operati.ons 
after inspecting his ship and 
detennlnlng that her mast flew 
the customary red signal flag 
indicating that fuel or ammu
niUon was being loaded and 
unloaded. 

At 11 :35 a.m .. the Solar was 
rocked by the first of three ex
plosions on her foredeck. La
Rocque barely had time to 
sound the ship's disaster 
alarm before the concussion of 
the second blast picked him up 
and blew him overboard. He 
later recalled that the lnltlai 
explOSion sounded like a 3-inch 
deck gun being fired . 

The third and final explo
sion, apparently in the ship's 
forward magazine, all hut de
stroyed the Solar and pro· 
pelled her several hundred feet 
from her mooring. Several 
other ships moored nearby 
were quickly towed to safer p0-
sitions out in the bay. 

Also destroyed was one of 
three freight cars standing 
near the end of the pier. Such 
cars were used to transport ex· 
ploslves over the Navy's 
14·mUe railroad to the main 
base stora~ facilities in the 
sandy pinelands just south of 
Colts Neck. 

Brunswick. rattling windows 
and shattering the display win· 
dow of a drugstore in Fair 
Haven. 

Witnesses in Leonardo re
ported that the explos ions cre
ated an A·bombllke mushroom 
cloud over the pier, Only eight 
months had passed since 
American planes had dropped 
the IU"St atomic bombs on the 
Japanese cities of Hiroshima 
and Nagasaki to end World 
WarD. 

The area's response to the 
Earle disaster was immediate; 
nearby communities' fLre and 
fIrSt aid crews rushed to the 
scene. Polia! closed off Route 
36 between Atlantic Highlands 
and Belford and Hmlted Its use 
to emergency vehicles, some 
from towns as distant as Point 
Pleasant. 

Earle's firefighters battling 
blazes aboard the Solar were 
soon joined by six Navy and 
Coast Guard fireboat crews 
and volunteer fireftghters from 
many nearby communities. 

Injured crewmen who sur
vived the blasts and nimes 
were taken to local hospitals 
and fo medical facilities at 
Earle, Fon Monmouth and 
Fort HanCock. . 

An investigation launched 
by the Navy detennined that 
the explosions pro~IY ' re
sulted when a crew member 
accidentally dropped or dis
placed one of 'the dozens ' of 
hedgehogs on the foredeck. 

The main speaker at an an· 
nual memorial service held at 
Earle four years ago and spon· 
sored by the Garden State 
chapter of the Destroyer Es
cort SaUors Association was 
none other than the skipper- of 
the Solar, LaRocque, who bad 
retired from the Navy as a rear 
admIral. 

Concussions from the blasts Larry Waddell is a/ormer 
were felt as far away as Lake· Asbury Park Press smff writer 
wood, Hightstown and New w/w writl!s ~boUllocal history, 

-------- I __ ••• 

, 



The U.S.S. Solor explodes on April 30. 1946 while off-loading ot the Earle Ammuni
tion Cepof pier. Seven were killed and 165 in lured. 
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Ship based at Eatle 
se~n .boost . to 

By "' LORENCE BRI:D.ff!l ~ 

• EA RLE - When the USS 
Nilro, a support ammunition 
shiP.'.~ dOCked at Pier 2 of the 
Nava l Ammuni llo n Depot 
here 35 her home port SaturJ 
d~y, people and businesses of 
Monmouth County . whether 
they were aware of it or nol, 
are bound 10 bend!!. 

The Nitro, with an 'annual 
payroll of more than 52 mil· 
lion and a complement of 329, 
is the rirSl Navy ship 10 IX' 
permanently based al Earle 

This means that the men, 
especially those with families. 
will be living. shopping, using 
recreational nnd business fa 
cilities wi th in the county; It 

means a spreading out of 
monies into clothing and furn
Iture stores. restaurants. al
most every area of regular 
existence that Monmouth has 
to offer . 

Mrs. Paul a Scott, wife or 
LI. ( j,g.) Murray Scott. who 
lives in Quarters X on thc 
base. says enthusiastically, 
" " ve al ready . been to the 
Monmouth Shopping Center 
and to Steinbach's and love 
the area . .. the horse farms 
and gardens ,. you know, 
Ij,'hen our husbands are away, 
we WI\'es are going to do a lot 
of sho~ping ~ Let'S say the 
area Ij,'on 't suUer because 
wl"re here." 

:.EMNING RESOURCES CENTER 

..... ;, JAlE CO.vJ;~L!:~ITY .. lllLEGi: 

N, J. COLLECTION.. 

area 
Y·N·, Paul 1'rcs.sler, his wife 

and three children are Jiving 
In a mobile home at Ft. lIan. 
cock. The family'S been here 
since February and the 11'0'0 
'Tressler daughters and one 
son wm be In the first, third 
and fourth grades at the Na. 
ves ink Sc hoo l (' orn e fa ll. 
" We'll do some business with 
the Army exchange." Mr. 
Tressler said. "but we'll also 
go to regular stores for food 
and clothtng." 

LI. Wlllilm Paine's wife, 
Sandy, who's living on baSf', 
says. " I pian to keep my eye 
oul for sales, believe me. We 
have no children yet. but you 
can be Sure we'll shop all 
around." ... 

MoS! of the Ship's 16 offi , 
cers are seU/eeI In municipal. 
It les such as Little Silver. 
Fair I'laven, Long Branch . 
Oceanport and Eatontowo, 
Some-of the enlis ted men who 
have fammes are still waiting 
(or ,them to arrive and are 
searclll.ng for homes. In the 
meanwhile, many who got 
here early, as has been said, 
have quarters on ~ase. 

Earle IIself, which 1:ele. 
brated Its 30l h anniversary 
last year, was chOsen as In 
ammunition depot because of 
Its strategic ' location, Martin 
C. Monahan. publiC affairs of. 
ricer: said. (lnddenlally, he's 
a retired Arm y man who 
planned the homecoming par
Iy for the Navy ship and he. 
says, good·naturedly: "This 
amused Cmdr. Charles C, 
Bassen, the ship's command. 
a nt . and his wife,: Th ey 
thought It was great .. 

' 7 

Mr. Mona han says t he 
farms and woodland !!ave giv. 
en way to 11 ,425 acres of am, 
munition activit)'. The pier. al 
the cnd of whictl the Nitro Is 
docked . is 2.9 m'lTes long and 
it's a long. pleasant ride out 
on a summer 's day , sur. 
rounded by sunli t water, 

Earle employs 860 civilians. 
Mr. Monahan says, moslly all 
f rom Monm outh Co unty . 
Th ere are 150 Mari nes on 
security duty and 100 Navy 
technica l people . Business 
and construction contracts, he 
goes on, are let to Monmouth 
County firm s in such loca· 
lions as Ritct Bank, freehold 
and Asbal)iPark. 

" With the fldd ltion of the 
crt'W o(~he Nitro." Mr. Mona. 
han sayS! e complex con· 
tlnue:i" to. a strong impact 
on the "counlt; not only will 
the personnel be spend ing 
their money here, but the Ship 
itself wi! be PJlrchasing many 
necessary supplies. The pay. 
roll and exp endilurcs by 
Earle and the ship are nearly 
incalculable." 

Something should be said 
about the Nitro herself: Lt. 
(j .g .) Va n Ll'wlS, commu. 
nications offi cer, took us on a 
tnu r of her. 

We stepped rather gingerly 
over her grey dC(ks when Lt 
Lewis said th e ammunition 
was stored in five holds and 
inclu ded aviation bombs . 
rllCkets, gun ordnance, small 
arms ammunition lind mines. 
'But Earle's uSed to having 

loade d ammunit io n ships 
here," he added with a smile. 

"The purpose of Earll' ," he 



sa id , " i s . ~o store and issue 
ammunition to ;hips. It's near 
Sandy Hook so the ships don't 
han' to go into New Vorlt," 

We c1iilbed up steps that 
were ncter made lor high 
heels and Lt. Lewis sho ..... ed 
us the cre. ... :s mess hail with 
its efficient cdeteria·slyle 
st"l'\Ilct bar and com for1 able 
tables; tbe store where we 
wanied 10 purchase a bottle 
01 Scope mouthwash, the dark 
fore and a rt stora ge areas, 
lhq ro~ur boats - the captain'S 
gLI!.~O utility boa ts and a 
mot hale boal - and the 
differ t methods 01 loading 
311lmunltion onlo other ships 
fro}YI OOlh sides of the Nitro. 

']'he Nitro's just returned 
from three months exwnded 
operation with Ih l- U.S. Sixth 
fleet in the Mediterranea n. 
Lt. Lewis said . ~uring thiS 
lim e, she provided logistlr 
support to the altatk carriers, 
U.S.S. Forrestal and U,S.S 
America and their escorts a~ 
we ll as other units 01 the 
Sixth Fleet. 

t~ perls, 7 rJnlrlts 
She visited 14 po~s and se ... · 

en countries and '-'I. Lewis, 

.who's spent his entire_three· 
year Naval career aboard Ill!!" 
(he'll be separated from ser
vice Aug. I), said rather v.ist
hilly, " I wish I'd gotten to 
Lebanon." 

Th e ship has a helicopter 
deck, which we didn't climb 
to, incidentally, and I t. Lewis 
said : "We don't have oor own 
helicopters as so me 01 the 
newer ammo ships have, but 
their mission is to pick up and 
deliver the ammunition." 

Unlik e the Ru ssia ns, who 
don 't transfer ammun ition 
while under way , the U.S. 
Navy does. "We try to keep 
the ships 100 to 200 feet apart 
from us," LI. Lewis said. " In 
thl! Pa cHl c, wc'd ha ... e as 
many as sev€!ri ships lined up 
on both sides to get ammun i· 
tion ; it wa s calmer in the 
Mediterranean all hough the 
United States maihtains a full 
fleet complement there at ali 
limes." -

The men receive spedal on
board training in thf sa le and 
expeditious handling of am
munition, he .said. The Nitro 
travels 10 to 12 knots in for
malion and la st year con: 

SAFELY HOME - Cmdr. C.C. Bossett, master of 
USS Nitro, docks ammunition supporl ship 'ot her 
home por.t, the Naval Ammunition Depot at Earle 
It 's the first naval vessel to be based at Earle in its 
31-year history, 

verted to na ... al distillate, fuel 
which is '!?in, like gasoline. so 
her top .peed Is IU knots. 

The erew 
The crew, Lt. Lewis said , Is 

..d.i9ded. into four units, all of I 

which are capable of geulng 
the ship under way and man- :' 
ning her. 

The Nitro is here in home 
port now, although she'lI be 
heading ror Norfolk, Va., soon 
a·nd lhen back to the Mediter
ranean Nov. 15. But here is 
where her crew's dear ones 
will slay and perhaps their at
tllude is best s ummed by 
Becky Johnson, wife or LI. 
(j.g.) John Johnson, wh(l sa id 
in II so ft Sou thern drawl, 

." Well , yes, as a mailer or 
fa et, we've been around ai, 
ready : yesterday we bougtlt a 
rug in Bamberger 's and a 
freezer in Sears." The John
sons live in Eatoncrest Apart
ments, Eatontown. 

And what will Mrs. Johnson 
do when her husband returns 
to sea! "Why, I guess 1 just 
better get a job." she laughed".("' . 
The economy works both .' 
ways. 

• 

INSP ECTION - Lt . Ii .g,) Murray Scott shows·off 
U.S.S. NItro to h)s wife, PaUlO, as he and shIp re
turn from three months' tour of duty in Mediterra
nean. Mrs. Scott.. hps already been to Monmouth 
Shopping Center and Steinbach's . 
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USS NITRO - Novol ammunition support shi p Is lied up at new home port 
0.1

1 
the Novol Amm\lnifion Depot at Earle as her complement 01 329 and 

their familes prepare to swing into mode of living. Monmouth County sty le. 

' .. ,., 
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~ 

WELCOME - Celebrollng US8' Nlfro 's arrival at her new home port . at the 
Navol Ammunition Depot at Earle ore CpA!. Charles Rlchelieu , left. com
mander service squadron 4. of which Nitro is a port ; C.C . Bossett . Nitro's 
coptoln ; Mrs. Louise Bossett:-€cp~.:Y"ilUom Diehl. commandont of Earle . 
and William Kostner of Colts Neck, president at the Jersey Shore Council . 
Navy League. 
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IEarle's In the' Bomb Bu·~i·ness 
• 

I. -By GARV SCHOENING 
Pr~s Stan Writu A.saJ"" ". .. PIIas 

. F EARLE - Capt. John T. Heigl. 1 
commander of the Naval Weapons Station. -
cttaractcrlzes himself as a businessman 
"retailing" lbombs and explosive devices to 
the armed forces for the New York area . 

"We run the station as a reta il outlet," 
he said. "Whatever we do, we get paid for It 
and we ha veLto make ends meet. Like any 
other relall& , we have a wholesaler. Ours is 
in Indiana." , , 

If the station is a retailer, .the apeilation 
may have the world's largest checkout 
counter - a three-fingered pieJII stretching 
2.9 miles into Sandy Hook Bay. 

DESPITE the pier location just 1.9 
miles from the tip of Sandy Hook, Navy 
officials say there's no danger to the 
community of Leonardo in Middletown 
Township's northeast. 

"I have ·absolutely no concern about the 
danger," said Lt. Jack P. Slattery, the Navy 
waterfront section officer. "I realize that 
the people who handle this realize what 
they're dealing with . These are all highly 
trained t.echnicians and they know their 
business," .', 

Nav.y oHicials say with to(:J'aY'~ r.· _ 
sophisticated explosives, the problem iii nOl: . 
accidental explosions but detonating them 
when they want to. 

"The explosives of today are far more 
insensitive than they were several year~ 
ago." Heigl said. " I t used to' be ·thal 
accidents were possible. But not anymore." 

• • HEIGL CITED Ear le's virtually 
·~nblemished safety record. Only once -
April 30, 1946 - in the station's 3~year ~PaOt"""l 
h'istOry has their been an accident. Depth ,CAPT. JOHN T. HEIGL 
charges aboard the USS Solar explodc<t and 'We fun lhe station us a rewil outlet' 
seven persons were killed. 

, 

Heigl said that Earle's averagt. .. ~8 
injuries, ~uirillk avera'ge 10ss . ofbnf~(fa;'S 
work, per mittion m~n-hour:'; is sUbstaJf

. tially les, tl}~n · the 10.2 indqstry standa.r~ . 
EarAi\''i.in{ury rceg • . ti* ~ ~ubSliltW~ 
leSi,tban tn Indu.stry .. (00. I 
':~ .,,,, a lways te ll pur me n the most 

d'ange'rous thing they do is drive to work 
eve y." Heigl said. ' ''Any a~nts we 
have are the kipd any ind ust ry mJWtt have 
like fa iling ofr~ loading dock or something 
like that." . , 

THE WEAPONS .station is divided into 

two parts . The 
acres - i:. in 
townships and Falls. 
to the 88O-acre w81erfr.smt !":dJ~ 
14mile Normandy road. 

The waterfron isn't 
during the three wars since its iT"\9U.;' 
1943. Most recently, during the 
War, th ree shifts at the pier loaded 
million pounds of ammunition ontd 
any one time. 

Now, there is only one sh ift and little 
more than 100,000 pounds of explosives are 
shipped daily. The largest Item handled is a 

ROOM lI~1=' 11 M" , 

Pi. J. COllECTIOn 

LEARNING RESOURCES CENTER 

BROOKDALE COMMUNITY ':CllEG-



2,()()().pound bomb, _'\ ' . 
Although the sta,tion. "'Isn 't corpmls" 

sioned unW De<:. 13. 1943. the military 
function the waterfrQnt pates before 
that. 

. GA.{IRETT BILL.lrom which the area 
and ~der Island Mven miles northeast can 
be seen 'was an o~~rvatlon post during' the 
Reifo"futioriary War. Observers would watch 
British ships coming into the area and 
fo rward the iOlelligence to George Wash. 
ingtop in Philadblpllia. . 

The station bas a \storage capacity of 
50.000 tons of ammuni t ion . It receives 
shipmen ts from Crane Ammunition Depot 
in Indiana by truc~ or rai i. 

Orice accepted. Navy officials say. the 
am munition is processed wit hout being 
transported over PUblic properly:~ 

It is stored at the main base.cOnce 
schedoled for shipping. the ammunition Is 
transported by truck or by rail on one of 
two sets of rail road tracks along NONnandY 
road to the water front. ' 

NORMANDY ROAD is secure. Major 
arteries, suclJ,;~s..R~s 18 an{:l 35/and"the 
Garden State;- ~ark\ta;(. P.3 ,SS p,!~~ ,~~ .~.n~e,~ , 
it. 'burs.yo,,1 ,S\!IaIll/lli~!fI~t1l'ct, It ' " 

. Gurios ty.·s~ . er ~.'! t5fA1~" a, pr;'oi1 I~,n;t . 
Sla ttery sal' drOve a repor'ter to 'the 
waterfront . .t,.(')f(U) II' . .;' 

:'Sut ~t we do .w~ ~about ar.e 
people maki"" 'th~e California !stops, like 
that on~.'" he l said. ~s lowing down wH.fJ'e 
po'intjng!to a woma n who fa iled to ful.ly stop 
at an' lbtersection. "But we get plenty 'of 
coo})e: atlon from the Middletown police 
departm ent and there 's not too many 
problems." 

Few personnel sleep at the waterfront 
area . No famili es live there. But like any 
military installations, personnel are always 
training for the time when the nation may 
call upon them to mobilize. 

''THINGS AREN'T very busy out there 
now, but we have to be ready,': said Heigl. 
"Our training procedUres are Tlgorous. and 
abo~ all , we maintain sa fety standards that 
apply even in the event we have to mob. 
il ize." 

Navy officials stress there is no dange r 
to the surrounding area. , I 

"Our SOPs (standard operatiJ)g . pro
cedu res) were writte n in blood." said 
Martin C. Monaha n. the station's admin. 

Se-e EARLE. Page F4 

F4 ASBURY .PARK~ PR~. ~ ..... 

) 

Mop locates two sections of the Earle Naval 
Weapons Station and the looding pier. 



- ~arle Is Like 
1\ Retail Store , 
\' From Page Fl 

i~trative l offJccr. "Everything is tried and 
qe," 

At the f11~ r, warning signs abound. 
"No sroo.klng"; "No radio transmission 

60 feet "trQID ammo"; "No trespassing 
within 700 feet of piers," arc among' the 
signs posted. 

Despite the confidence in his men and 
the prccaut,ions. Salttery conceded there 
was Olle situation in which he didn't feel 
totally at,e,se. 

" 

/'OUR MEN handled the July Fourth 
fire"'orks dJ~play at Operation Sail in New 
York," he. recalled. "I didn 't know as much 
abou t those explosives as' I would like to 
have known. They were privately manu
(adured and we weren 't used to them." 

Besides " supplying ammunition. Earle 
provides other services . rt has a bomb 
squad. a nuclear accident team and an 
ammunit!Q.l\ IAsposaJ squad . 

"We don di spose of much ammunition 
here," Slattery said. '·If we do, and it might 
only be five Po unds or less, we have to get a 
permit €Tom the EPA (federal Environ· 
mental Protection Agency 1." 

It was Earlc's bomb squad, Heigl said, 
that secured Syracuse when President. Ford 

Aerial photogroph shows tips of the 2.9-mile pier 
at Earle Naval Weapons Station. Pier juts out 

campaigned there re<:ently. 
One ship has home port here. Another 

two are scheduled to be reassigned here in 
two yea rs. An $8.6 million expansion project 
will accommodate the new ships and per· 

into Sandy Hook Boy with the Ho~k In 

background. 

sonnet. . 
Heigl said no unusQaJ types of 

explosives are handled. ,bereJlfie· said it is 
Navy policy not to .. comment on whether 
nuclear explosives are pre·s.n . 
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ST A TION EARLE 
Unique facilities may save depot from ax 

BI AL flLU,lI 

TbIo ~DI'tbe Earlt N.,II weap. 
OIlS SntKm in MIddletown. 1'!!&mIblinj: 
Neptune', trident. rnch aImM l.hree 
mlltllnto Sandy Hoo.II a..Y. giving Ine 
feel of being al R~ e.en I.houCh lM 
VerrUlOO·Narro .... Bridle and New 
Yon: ~ loom CD thI! IIqI'izorl, 

When W ~\lS '" bt~. thI! 
ammunition :mel IlIP1l1J shlps \ISS SUo 
n~ BuI.~ Nbo. IlWoll and 
!!NUll 'II'ilI roll and toet J\I$l. .. Ibr)' 
would oIIsbore.. Du!!DJ a nortbrasltr in 
MUCh, the flit"'" tJroU IU IIIODnIIp. 

But \he !lIen tbemstl'lel hlW: 
held 1m just as Earle, whlch wu 
!\lmtd ~r • World \l'lIt I Idml1il. 
eon~~ to perfonn • 51·1t'Ilt-old !IIi$
sIoIIllIPplying Navy shlps WlUI ~ll!ld 
mlllllllDDa and IIUJI'InC \he aplosivu ~ 
1IMa:.IIIHmc IDr tbdr bDmfportI. 

AI. iI. btCiN \0 d~ 
l.hree of Ihe M &hlp&, £ant's IOlt to. 
!IOl npetLfci 10 chan&t. !ft1l mill m 
01 ihrinI:Ini cldm!t: ~ Adm. Je
renil' Boon1a. ehIef of Din! 0pnI.tlDnJ, 
\.Old _ 01 Ule 1,800 mWw7 ~ 
roel Ntiontd the", dlll'inll • viI!1 lui 
IIlOOtll. 

"''hilt Uit NIVY II&.! pllced I no 
mlllian Uj)IIII$IoO pIaq OlIllolc1 pellCllDc 
ruulu 01 tb! ialtS!. round of but ell)$. 
tnp. alll«rs aL EaIII! Af UIry In not --"No 0Ilr has. pitttllal.CIII bandlt 
IIlIi tnJnbIIIatkm at Jartt: &IIipI IDII 
IIII(JWlI 01 o!l!lwltt tIIIt WI! e .... ~ Wd 
capt.. William Fransoo. wbo cweneu 
LlIe 1M siuP'l tNt make ~ 1IIrir
Itomeport.. "11Iis Is ~melY unlq~ 
IN only Ollt of ill tlnd In tne N.",." 

Dr.dging plcmned 

Whlle I IIIO'Ie to Irnathtq !Wit'. 
nttlUl. '*', and rebllild 111 tWO 
»-yu.r.gld JII"D ;mill muIU ", thr 
~ closure IIfIIC=. the NI'711 readY
II\J; pIIns 10 IIttdJe arowxI tbr oIde$t 
Plell. The JOb is ezpeclol1l 10 ~ lboul ..... 

"We line 10 t.al:c nrst U!Ings IItsl, -
said I'nlnwr, I 28·yur Navy veteran 
and command •• gf Combal \..cliI5llcs 
SQuadronZ. 

The shlp.s thaI call Earle thr-.r 
IIIIInfpor. I,IlIlllly UrY! &mOO( the 
3OUI\ or sp 0'!SSds WI mall. up aa 
tin:CI.'t.ar.iet baWe..mJUP wilen " 
Alb; 11\ u.e AUin!lc.. CIrll>o!iII. /rdtdi
Il~"" Rod S!a. IDdI&n ~ or 
fotni&n Ou:! 

TheY cr~!or iii: mOnlltl.l'ffiIlI· 
U\VU1~ o\.!le. slups from WW WI hold 
I m1ihon galloru; o! 5Itip and avl~t.lon 
tl!!l. AJm eXlending their 7-\n(h 1uIo!$ 

, 

'" , 
ISO rw. 1(1'\'1" open ..... u •. lb ..... ups 
pump oU 1\ tNo rale of JIIO.QOO plJoru; 
an hwr l$ botlllm.1II It U kMts. 

r DIICIIn(! 0UIn' Nlrfl an: ttanl· 
lemIt by htlkop!ff1 or _cross trn· 
skmed _ Unes COIIIlUWIg W 1"11 

lbips. ~ It tta. tIw supply &hips 1/1" 

tIJtm2lrn I'f1)IeIlisMd br f'Ommrni&l 
l2lItmaDd 0UItr VHIdL 

The Earle &!ups a* make bouse 

"" In AUf\lS!, !.he s~m.a<:bl wa.s d!5· 
pill.CMd to meet tJ\t USS San\.ll(a 
1.000 mIles otrshore as II retumrd from 
the Adnat>e. "'Mre II belprd enfo!ef 
the UniI.nI Nt1.iDnl pmhibition 011 mlIi· 
wr nigbtI CMT Bosrua. TbQ Mamed 
~ fOr UIr« dlJ$ II 1IIIlIIl:ion$ 
Mre IIIIINdfd from Ihe naIJOrI"I o!desI 
~ •. 1I'IIlclI_lIecommilsioned \hr 
nexl CIOIIth. 

The only NI\'1 5-'IIps IIOt seTYfd br 
Lal1e are thole In tilt Pad!!c Flfel. 

Earif rutH 1.1 In \11'(1 plaa.1 II 
one. TIll' iOO acru 11\ Mlddlew""Tl. 
.·l:uch lfICl~e tilt PIns. an: cormrr..ed 

I'!'ln.lIIllel'Ol(l.rn"rafllWtOtlle 
IU la-acre Retlon In Coltli N!'Ck, 
where morr. IIwt a third or the Navy'l 
wnponry on the At.IaotIC c.- 0;:11\ be 
mmL 

TIlt raflllzle Ius 12S rnIIe$ of u.c:k 
aRr -.'IIIdJ 10 enpleS In(! 400 rail can 
IhIIttit mlss\Ir$ I!Id InIIrn1DIlIorI ~ 
I_n slups and Earle'S UI :n&(IWlei. 

hanson AId ~ IS uniq~ In It4 
abili1.y 10 tonlaln m.;or dama(! ihoIlkI 
&n etplo&ion occur aboard. $hlp. 

The lut WIIi on the dUllOytr 
SOlar In 1943, and Wl~ tben. iwldbnr 
' . JUlIOOII.!.. siltly eQuipmtn: plU.l t~ 
way ordnano:e Is manllflCl.U!1!d 10. Stt, 
tiht1 h*~ I;JffiI 0$I:r ill:P""M. I'nn
~ ... 

SboWt! III , mi!lio:I poIIIldI of 
_ on bcwd sparulnf'Ollll1 dflO
!\I~ Ule N~ ft(um; UIf:...mI cam· 
I«t WO\Ild 0CI:Ut" within ~ Zo;,.mlIe "n · 
~ art" IUrroundinl the ~p. be 

"'" "In tbe unllk~1y ~""n· 01 ill e~pJo. 
II~ m . you ~nWdfl~ haw .nvt/lln ~ 

reach Ute shorr.lW.· FrIAAln wd. not· 
InI: tilt L'Ie piers 1ft thm lIIll~s ott th!i - ,. 

Also Ilni<j~ to Earle 111\1 ac~ss 
to tht ~a. Wi"..hln olS minutu. 5hlp' an 
1:1 Opel! ~iIIl- B]I OOIOpII\son. UlI! 
bomepon In Norfolk. VL, II I <OUPle of 
hDllrs !rom Clltsapeall: BI1. ~ 
CIw\f:SLOII. s.c. w • briIIlt _ 
the Cooper Rive! tbat ~ ~ 
sblpI tram benIIin& It the ClwlHtoo 
Nlul We_fOIl SI.a:.loD. 

'nIt-~ .,... !\mOIli the _t.I that 
helped Elrte 0\l1.llCO~ II other NI¥y III · 
JI.Illations u the most Ippropnll<! 
homepon for tht t'110 newest IlMl(1 

and $tIppi;y ship. }I.lllllng \he om, IIC· 
eonliIlr to a 11192 m\'ll'OMlmtal im· 
pKlSlllO!/IlttIl.. 

Clogged with lilt 

1M ~ bas PfOOItmI. RouU!lt 
IlI.IIIltftllLl1Ce dmll!it:II. ntIftnIUy done 
P'ltf'! tlllee to ~01'.rem. b.u IlOl taken 
pll<:e 5lnce 1~ and tilt pl!rs an: clot· 
iinf wiIJl sUI. 

'!'his SU!IlIlIer. Clpt. D1ek En.in. 
C<m1l1W1dft oj the DelrOlt. presenltd 
I'rarl$Oll OIi'ilh a pllnit blllUled .. 1Ur 
clams. IIIlISSeIs Il'Id Rlwm! Ulat IIacI 
bHn sucked IIIrolIib IlItlkn wt list 
Ranier to toOl the ship', 1IIIICNntrY. 

"We Ilftd to d~. damn \1.," 
FmIIoo ~ En<1n tt~ 111m. '11 
Ii"U I cood way 1.0 re1.1us pOk!t acrou." 

While tlwin& cloIrtd llltaku Ii 
unw cOn..wmin(- the )ob be&lns .. 1Ur 
tilt removal of 5! bOltl -runnlng 
8pound c.an CIUII! elCprrwve strut· 
tun) dlllllli:! tl>a lI1Ip's hull, proprllfrs 
Ind rudDer. 

.. . 

It IlIo CII1 ~k 50~ 
eteenonlc equlpmtrlt in the submarint 
domes pnrt/'IIdIng fnlm the bott(lms of 
dewoym and IJUldfd missile deM»'· 
m . 

Bel:ausr &IT1nb and departureo 
an: timed t(I ~ w.b lbr 4 1M or 
IddiUonal water lnucbt by bi&b tJdH, 
tar\e'llhlpl hPe bmIlpUfd. 

Btr1. lilt If." II IIOrnHl Ibou1. 
cbar"es ID ledtfll tn'firoelDmbl rme, 
thai. haw pm'!med Earle and other 
marlM .emrlDllb In the PM of New 
Yo.k lIla Nrw Jerwy trom moving for· 
ward with dTeaiU1~ plans dUlin,g U!e 
last fourynn, 

"ObYio\Ub' ih lot oflbinp nIl up 
with mud.1OU UIlt br\!If u.e sllipalll 
U}~.- f'IINon.ald, "If)'Oll t:aDt 
dmlce. )'OlI could ~tll&D)r lose yuur 
horMpon.." 

BUI \lot' AtID.1 Corpa of ~ 
In • pubtit _ , WCI IL 1$ rud,. to 
mue I pmNI loT rmnmnc ~.ooo 
cubk yardJ of mild I!'OllIld J)lers t'110 
and !.IIrft. "n!e pim, mIl'lng up t.he 
rlghl and miOd!e tll1eJ of Ntp~une's lri· 
dent.1It Ea/1e'J olden IIIld lI!ed el!.li.tr 
ill' tllUlSlO!nt rnpr..1. dtJtrOyers In(! 
erulstrs or tht tIuft ships beIIlg d.· _ .... 

TIle BuU.t. Mw I!Id SUribacld. 
.. 'Ilich wu ~ • MdI 
aao. ~ It leasr. U /Ht ofdAA 1M. 
sibtIon bas lett tIJr befthI w1tIl IS 
IIItle IS 26 let! or <llI'Innt( . ~ tM 
lin of!.li.e Ulrre .'\ll rlQt be ~tlred untl! 
199& IIld lb. , esstla eould O!'ffil ~Iu:m 
w ElUle IS Ml.lItllfY 5nlltt Command 
ship&. ~ NI Y)' ~ plactd on hold 
more entMor L'llp!"OYtm~nt.ll1rnrd It 

lOeOIlUIlOdIuns the Dl!wtr" anuno and 
futllhlpsJo\nlna'the !leet. 

Included is tile dmlKlnl; 01 11'. 
pier built kr.ll' ytari ago 10. the OWO .. 
and5ettUe. '1hsclr. beloni \0 thr newtr 
class of a~ oilers &nod aplrlslvu 

"''' The 5hlps m aIxIuI. aoo ~ IoI1C 
NId drIw 41 rm. of waIU. 1M \be pl!r 
DOW bu IS lILlIe IS n 1m of dt;l(h,in-
5ItJCI 0( the IWthonud dtpUI 01 U 
,~ 

PM of tht eJCP&llSlOll plM WIIId 
doUble \he length of tht 1l0lHoot. eon· 
e~tt pier and ~mo'O! 2,25 mllUon 
cubrc 1mb of Ildlmerrt from tbe bllj' 10 
pl'O"idrne'llitNII. and I '£'IdertlllTWll 
basin. n.t would pl'rmit t.ht pItr to 
RM as the bo.mepolt to t'110 IIe\I' 
IIIiJIS: t.he Supply • • ·h!c:llwu):lst.buiIt.. 
and tIw AIrtk. 'I'bk.. ... lS to be colMlb;. 
1IIDaec! nut ,.1:1". 
Pie" n.ed rebuilding 

Atcordil!j; to tile envlronmtntal 
impael. lIoat.tment eomple~ IWO ~ean 
ago, the 11111 to De removed Is free 01 
«mlamlna.n.", Just like !.he &tit 11\ the 
trnnuntnt ~.®tublc·)'W pro}ett. 

'nit- rxpansioo plar. also t~ for 
rebu!ldlnc WOIIIieo pieri urI! and tJrrtt, 
.'1!!clI an: ~ JO!UI o1d, TIle bmhI ~ 
/lOt bI! ClHprnrd man than ~ IHt"t!e
a_lhn'l'OWd 1IIlde:miDe the piJeS. 

Howtot'r. u.. project mIWnI un· 
lUndtII IIId itli outlook .. clouded by 
the &nl.ltl~\ed report of 1M a- RIo· 
alirnmt'l'It IIId Clos~ ComIlllS$lOtl 

''Therr IS a plan. bu\ wmntl~ 
thue II I>C1 money," I'nulsoo uJd. 
" WI''tt tXlt UpI'(:tl11, tundinK for sev· 
eral)'tars. " 

, . J. COLLECTIC 
LEA RNING RESC 
QROOI< DALE CO' 

/'UJOM • 

-. 

, 
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Naval piers granted 
reauest for dredging i 

S\lt(~ t,;JO#- :)""",,2-'1 ) Iqqs- · P' ~~ 
By Ai FRANK sand would prevent the carcinogen 

Two piers at the Earle Naval 
Weapons Station In M1ddletownyest.er· 
da)' won the ftrst ~or dredging per
mit to be Issued in the Port of New 
York and New Jerseyln elgbt months. 

The permit allows the Navy to 
proceed on a S3 million CODuaa to re
move 500,000 cubic yards of sDt and 
mud that washed lnto berths u.sed by 
trigates, destroyers and munitions 
shlps. 

typically, such vessel.!l need 32 to 
36 ftet of clearance to $afely navigate 
but some areas neat tbe piers have as 
UtUe as 26 feet. of dratt. To avoid 
groundings, shlps Ilave been sailing 00 

thetlde. 
'l1le dredging is to be conducted 

at the 'wo oldest piers of the Na.,. ter
m1nal. which plays a crudal role in sup
plying munitlorus and ~el to aircra1t 
carrier batUe groups when thty sail to 
the AUantic, Caribbean, Mediterra
nean, Red Sea, Indian Ocean or Per· 
sian Gulf. 

"It's important for the strategic 
mobility of the nation, ~ said Peter Shu· 
gert. a spokesman for the Army Corps 
ot Eng1neers, which ~ted tM three
year permit. 

The permit gives the Navy pennis· 
sion to dredge to a depth of35 feet and 
deposit tbe material at the Mud Dump 
six mUe$ ott Sandy Hook. The: Navy 
~asked to do tbe workiD 1m 

The 2·mile·square Mud Dump u 
one of 1~ depositories in the c.ation 
designated by federal regulators for 
such purposes. Jts use !las betn contro· 
verslal because some harbor mud is 
contaminated with careinogens like 
mercury and dloxin. 

But tests showed the Earle sedj. 
menu to be rree or aU contaminants, 
said JO!eph Seebocle, chief oftbe regu. 
lator)' branch at the corpS' New Yort 
ot!l.ee. 

The last major pennlts Issued by 
the COrp5 allowed the removal of 
766,000 cubic yarm of slit from seven 
terminals in New York.. The ~~ was 
a ;,oo,OOO·yard projtct at the Red Hook 
Marine Term1nalln Brooldyn, a facility 
of the Port Authority of New York and 
New Jersey. 

In the meantime, 14 permits, In· 
eluding Earle's, remained pending as a 
resulL of re·testing demanded by the 
Environmental Protection Agency 
(EPA) and Army corp$. 

The call for new te.sta arose wr 
the Port Authority won a 1993 permit 
to dreda-e at Port NeWIIIk.·ElIzabe:t.h. In 
that project, the port agency remov~ 
426 000 cubic yard.s c10gginl bert.h$ at 

I 
the' bumest cargo complex In the bis· 
tate port. ' 

Mthough a trace amount of dlox1n 
was found In t.ht mud, the EPA said 
bwying It, und~ a Hoot laJ"er of ~an 

from escaping into the marine environ· 
ment.. . 

Environmental and II.sh1nI group.! 
sought to stop the project but lost in 
court. However, the controversy 
prompted regulators to order other apo 
pUcants to retest as the agencies re-ex· 
amIned their regulations. The process 
is sUD UDder way. . • 

Test results for t.ht next·~st. 
permit sought, the Passenger ShIp Tet· 
mJnal In Manhattan. show sediments 
art tree or contaminants. Seebode said. 

The facility, used by the Queen 
Elizabeth 2 and other cruise liners, 
netds 400,000 cubie yards removed 
/'rom 11.& six berths. 

The outlook. for the other appliea· 
tlons-including eight submftt.ed by 

New Jersey petroleum terminals and 
daUng back to 1991 and 1m-is less 
dear. 

"Look wbere you art," Seebode 
said of the relatively pristine IocaUons 
of Earle, on Sandy Hook Bay, and the 
Passenger Ship Terminal, aD the Hud· 
son River. 

''There really is not much Industry 
of the type you bave In the Arthur Klll 
and Kill Van KuIl," be said, refering to 
the locations orthe other appUcant&. 

Navy spokesmen were unavailable 
to comment on details of the Earte con
tract. .. . 

Mer con.sulting witb the National 
Marine Fisheries semce, the corps reo 
qulrtd aU dredging performed between 
April 1 and Nov. 1 to mlnlrni'u distru· 
bance to spawning winter flounder aDd 
overwintering blne crabs. 

Also. the Navy has agrted to u.se 
inspectors certH1ed by t.ht NaUonal. 
Oceanic and AtmO$Jlherlc Adminl!tra. 
tIon to watch for endangered sea tur
ties or whales. Uthey are spotted tro rn 
barges within a quarttr-mlle or the 
Mud Dump, the release must be 
"ned. '.-- -----
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 M E E T I N G  S U M M A R Y
  
 

Draft Minutes from Preliminary Assessment Kickoff 
meeting – Naval Weapons Station Earle 

 
ATTENDEES: Roberto Pagtalunan/NAVFAC 

Scott Fleming/NWS Earle 
Eric Helms/NWS Earle 
Jessica Mollin/USEPA 
Erica Bergman/NJDEP 
Adam Forshey/CH2M HILL 
Angela Petree Jones/CH2M HILL 
 

FROM: Angela Petree Jones/CH2M HILL 

DATE: October 13, 2011 

September 27, 2011 
Munitions Loading Pier Site Visit 
Roberto, Scott, Jessica, Adam, and Angela visited the Munitions Loading Pier the morning 
of 9/27/11. Although the weather consisted of a heavy fog, a few items were noted during 
the site visit: 

1. Pier 1 and the original trestle are abandoned. Access is blocked by physical barriers. 

2. Pier 2 has walkways along the end of the pier; access is allowed along the pier. The 
pier contains railroad tracks for rail cars to provide munitions for 
loading/unloading. 

3. Pier 3 is new; it has concrete pilings and the facilities seem upgraded compared to 
Pier 2, which was constructed of wood pilings. The pier also contains railroad tracks 
for rail cars to provide munitions for loading/unloading. Lighting runs along the 
center of the pier. An observation tower is at the end of the pier. 

4. Pier 4 has concrete pilings. The pier contains railroad tracks for munitions 
loading/unloading. Lighting runs along the center of the pier. Railroad cars were 
present on the pier (they were placarded as inert) during the site visit. 

5.  Buoys are present adjacent to the outer piers (Pier 2 and Pier 4) which may mark the 
maintenance dredge areas surrounding the pier. 

 



MUNITIONS LOADING PIER PRELIMINARY ASSESSMENT KICKOFF – NWS EARLE  

NWS EARLE KICKOFF MEETING – 9/27/11 2  

Munitions Loading Pier Preliminary Assessment Kickoff Meeting 
Adam reviewed the presentation of the approach for conducting the Preliminary 
Assessment.. The presentation (attached) outlined the objectives of the Preliminary 
Assessment (PA), the types of documentation to be researched during the PA, and the 
preliminary conceptual site model (CSM) created in the Draft PA work plan. The objectives 
of the PA are to: 

 Eliminate from further consideration those areas that pose no threat to public health 
or the environment 

 Identify areas requiring further investigation prior to arriving at decisions on the 
need (or lack of need) for munitions response actions 

 Identify the need for an accelerated remedial action or removal action due to an 
imminent threat to human health or the environment 

 Evaluate available site data to prioritize or sequence with other sites for further 
action  

The types of documentation that will be researched during the PA are listed in the work 
plan. The PA will not be limited to these items and time/location will be documented as 
instructed by the work plan. 

The preliminary CSM  for the site provides a visual for the site including the potential 
contaminant source, receptors, and interaction. At this point the CSM is rather general but it 
will be updated as new information is obtained about the site.   

The schedule for the PA is the following: 

Event Date 

Issue Final PA Work Plan 10/21/11 

Begin PA Investigation  10/24/11 

Complete PA Investigation  12/20/11 

Issue Draft PA Report  02/24/12  

Draft PA Report Review 04/20/12  

Issue Final PA Report  05/04/12  
 

During the presentation, the following questions and responses were discussed: 

Question 1 (Erica) – Why is the Navy conducting an investigation of this site? 

Response (Roberto): Munitions investigations to identify potential CERCLA releases 
from munitions (either MR or MC) were an initiative of Navy Headquarters. 

Question 2 (Erica) – Are you going to locate UXO? 

Response (Adam): The objective of the PA will be to identify areas where UXO may 
be present in the vicinity of the pier; identification of the specific location of UXO 
items will be further investigated  during the SI, to the extent possible. 
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Question 3 (Erica) – Were the New Jersey Technical Regulations for conducting PA’s incorporated 
into the PA Work Plan (reference Technical Regulation 7:26.E)? 

Response (Adam):  We will obtain a copy of the Technical Regulation and ensure the 
content is incorporated appropriately into the PA Work Plan.   

Erica indicated that the content of the Technical Regulation appears to be there in the 
work plan, but that should be confirmed and it should be included as a reference.  

Action Items 

1. Erica/Jessica – Send formal acceptance of PA work plan to Roberto by 10/11/11. 

2. Angie/Adam – Review and incorporate the New Jersey Technical Regulations for 
conducting a PA ( Technical Regulation 7:26 E) into the PA Work Plan and include a 
reference to the regulation in the PA Work Plan by 10/14/11. 
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Presentation Objectives
 Review background information for Naval Weapons 
Station (NWS) Earle and the Munitions Loading Pier
P   h   bj i   f  h  P li i  A   Present the objectives of the Preliminary Assessment 
(PA) 

 Review the approach for conducting the PA at the  Review the approach for conducting the PA at the 
Munitions Loading Pier at Naval Weapons Station 
Earle

 Present the Preliminary Conceptual site Model (CSM)
 Discuss schedule of the PA

2



NWS E l B k dNWS Earle Background
 Located in Monmouth County, New Jersey, approximately 47 miles south 

f N  Y k Citof New York City
 Consists of 2 areas

 10,160‐acre Main Base (Mainside area) ‐ located inland
 W f   706‐acre Waterfront area

 Normandy Road ‐ a government‐owned military highway used for 
transporting munitions and other military materials between the Mainside
and Waterfront areasand Waterfront areas

 1943 ‐Mainside Area commissioned as the Naval Ammunition Depot 
(NAD) Earle

 Originally utilized as a transshipment depot that allowed the movement of  Originally utilized as a transshipment depot that allowed the movement of 
munitions from east coast production facilities to the military forces 
engaged in Europe during World War II

 1974 – name officially changed to NWS Earle1974  name officially changed to NWS Earle
 Currently used to receive, store, segregate, and issue ordnance for all 

Carrier and Expeditionary Strike Groups of the U.S. Atlantic Fleet
3



NWS Earle 
Location 
MapMap
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Munitions Loading Pier Background
 Located in Sandy Hook Bay, Monmouth County, New Jersey
 Where ammunition and military supply ships are homeported or  Where ammunition and military supply ships are homeported or 

resupplied
 Comprised of:

 2 mile long trestle (Trestle 1A) 2‐mile long trestle (Trestle 1A)
 3 finger piers (Piers 2, 3, and 4)
 old Trestle 2 
 Pier 1
 “wye”

 Early 1940’s ‐ All existing structures, with the exception of Pier 3, Pier 4, 
and the “wye”, were constructed

 1981 ‐ construction of the “wye” 
 1990 – Pier 4
 2005 ‐2007 ‐ demolition and replacement of Pier 35 7 p 3
 Areas around the Pier and Terminal Channel are restricted

 defined in the Code of Federal Regulations (CFR), Title 33, Paragraph 334.102
5



Pier 2 Scheduled for demolition in FYTrestle 3 contains six railroad tracks and

Pier 3 – Ordnance Handling Pier
Pier 4 – Primary cargo loading pier

Pier 2 – Scheduled for demolition in FY 
2007; however, the pier remains intact

Trestle 3 – contains six railroad tracks and 
two vehicle traffic lanes

“wye”– concrete platformwye concrete platform
•forklift and battery recharging shop
•port operations building

Trestle 1A – 2-mile long rail and road 
causeway; no docking or berthing facilities

Pier 1 - not currently 
used for cargo loading

NWS Earle 
Munitions 
Loading Pier 6



ESQD Arcs ‐
for current ordnance loading and unloading 
operations around the active Pier areasp

7



PA Obj tiPA Objectives
 The objectives of the PA are to:

Eli i  f  f h   id i   h     h       Eliminate from further consideration those areas that pose no 
threat to public health or the environment

 Identify areas requiring further investigation prior to arriving 
 d i i     h   d (  l k  f  d) f   i i  at decisions on the need (or lack of need) for munitions 

response actions
 Identify the need for an accelerated remedial action or y
removal action due to an imminent threat to human health or 
the environment

 Evaluate available site data to prioritize or sequence with  Evaluate available site data to prioritize or sequence with 
other sites for further action

8



Data Collection – Step 1
 Search desktop data sources:

 Internet
 Naval Installation Restoration 

Information System (NIRIS) 

 Information we hope to find:
 Maps and aerial photographs
 Environmental, cultural, and 

historical conditionsy ( )
database

 United States Environmental 
Protection Agency (USEPA) 
website

 Environmental surveys, studies, 
or assessments

 Reports of Munitions and 
Explosives of Concern (MEC) 

 New Jersey Department of 
Environmental Protection 
(NJDEP) website

 Middletown Township website

p ( )
discovered

 Real estate records
 Environmental cleanup records
 Newspaper articlesp

 Monmouth County website
 Previous investigation reports
 Navy Range Inventory Database

 Newspaper articles
 Property reuse, transfer plans 

(zoning plans, deeds), and 
installation Master Plans

 Available Geographical  Available Geographical 
Information System (GIS) data

9



D t C ll ti St 2Data Collection – Step 2
 Local archive search:

i  i ti ti   t
 Information we hope to find:

 Maps and aerial photographs previous investigation reports
 local libraries 
 Newspapers

M th C t   d Middl t  

 Maps and aerial photographs
 Environmental, cultural, and historical 

conditions
 Environmental surveys, studies, or 

 Monmouth County and Middletown 
Township public records

 NWS Earle Facilities Operations 
records

assessments
 Munitions‐related operations records
 Reports of Munitions and Explosives of 

Concern (MEC) discoveredrecords ( )
 EOD reports
 Real estate records
 Environmental cleanup records
 Newspaper articles
 Ordnance inventory records
 Explosive Safety Submissions
 Property reuse  transfer plans (zoning  Property reuse, transfer plans (zoning 

plans, deeds), and installation Master Plans
 Available Geographical Information System 

(GIS) data 10



Data Collection – Step 3
 Conduct Interviews with:

 current NWS Earle personnel current NWS Earle personnel
 active and retired Department of Defense (DoD) 

civilian 
 government employees

 Information we hope to find:
 Additional potential sources 

from interviews
 Validation of current  Personnel to be interviewed will be identified 

through several sources:
 Referred to by base personnel
 Identified by name during archival records 

 Validation of current 
understanding of the site via 
interviews

 to review and to identify other 
i l i f i    

y g
review

 Solicited through approved base resources
 Follow up interviews/additional interviewee's 

may be identified/performed if determined to 

potential information not 
previously identified

 Environmental, cultural, and 
historical conditionsmay be identified/performed if determined to 

be necessary based on the PA  Reports of Munitions and 
Explosives of Concern (MEC) 
discovered

11



D t C ll ti St 4Data Collection – Step 4
 National/State archive search:

N ti l A hi
 Information we hope to find:

 Maps and aerial photographs National Archives
 United States Army Corps of 

Engineers (USACE) New York 
Di i i

 Maps and aerial photographs
 Environmental, cultural, and historical 

conditions
 Environmental surveys, studies, or 

assessmentsDivision assessments
 Munitions‐related operations records
 Reports of Munitions and Explosives of 

Concern (MEC) discovered
 EOD reportsEOD reports
 Real estate records
 Environmental cleanup records
 Newspaper articles
 Ordnance inventory records Ordnance inventory records
 Explosive Safety Submissions
 Property reuse, transfer plans (zoning plans, 

deeds), and installation Master Plans
 Available Geographical Information System  Available Geographical Information System 

(GIS) data

12



PA RPA Report
 The findings from the PA investigation will be summarized in a 

PA R   Th  R   ill i l dPA Report.  The Report will include:
 Introduction
 Summary of Data Collected and Review of Information
 NWS Earle Munitions Loading Pier Description, Operational 

History, and Waste Characteristics
 Pathway and Hazard Assessment

 CSM
 Conclusions and Recommendations
 ReferencesReferences

 Source documents will be included as an appendix, where 
appropriate (for later reference)

 Separate Deliverables Separate Deliverables
 Cost to Complete estimate
 MRSPP Worksheets 13



C l Si M d lConceptual Site Model
 Pathway Analysis

 SourceSou ce
 the loading and unloading operations during which ordnance items may have 

been dropped or mishandled and released into Sandy Hook Bay from all of the 
piers associated with the NWS Earle Munitions Loading Pier

 ReceptorsReceptors
 Human Health – construction workers, military personnel, fishermen, 

and recreational swimmers and divers
 Ecological ‐ aquatic vegetation (wetlands), benthic organisms, estuarine g q g ( ), g ,

and marine fish, and wildlife.
 Interaction

 Direct contact
I ti Ingestion

 The Preliminary CSM will be updated based on the findings of 
the PA

14



Preliminary CSM
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Schedule
Event Date
Issue Final PA Work Plan 10/21/11
Begin PA Investigation 10/24/11
Complete PA Investigation 12/20/11
Issue Draft PA Report 02/24/12Issue Draft PA Report 02/24/12
Draft PA Report Review 04/20/12
Issue Final PA Report 05/04/12
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Table 1 
EHE Module:  Munitions Type Data Element Table

DIRECTIONS:  Below are 11 classifications of munitions and their descriptions.  Circle the scores that correspond with all
the munitions types known or suspected to be present at the MRS. 

Note:  The terms practice munitions, small arms ammunition, physical evidence, and historical evidence are defined in 
Appendix C of the Primer. 

Classification Description Score

Sensitive 

� UXO that are considered most likely to function upon any interaction with exposed persons (e.g., 
submunitions, 40mm high-explosive [HE] grenades, white phosphorus [WP] munitions, high-
explosive antitank [HEAT] munitions, and practice munitions with sensitive fuzes, but excluding 
all other practice munitions). 

� Hand grenades containing energetic filler. 
� Bulk primary explosives, or mixtures of these with environmental media, such that the mixture 

poses an explosive hazard. 

30

High explosive (used or 
damaged) 

� UXO containing a high-explosive filler (e.g., RDX, Composition B), that are not considered 
“sensitive.”

� DMM containing a high-explosive filler that have: 
� Been damaged by burning or detonation 
� Deteriorated to the point of instability. 

25

Pyrotechnic (used or 
damaged) 

� UXO containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators, 
smoke grenades). 

� DMM containing a pyrotechnic filler other than white phosphorus (e.g., flares, signals, simulators, 
smoke grenades) that have: 

� Been damaged by burning or detonation 
� Deteriorated to the point of instability. 

20

High explosive (unused) 
� DMM containing a high-explosive filler that: 

� Have not been damaged by burning or detonation 
� Are not deteriorated to the point of instability. 

15

Propellant

� UXO containing mostly single-, double-, or triple-based propellant, or composite propellants (e.g., 
a rocket motor). 

� DMM containing mostly single-, double-, or triple-based propellant, or composite propellants 
(e.g., a rocket motor) that are: 

� Damaged by burning or detonation    
� Deteriorated to the point of instability. 

15

Bulk secondary high 
explosives, pyrotechnics, 
or propellant 

� DMM containing mostly single-, double-, or triple-based propellant, or composite propellants 
(e.g., a rocket motor). 

� DMM that are bulk secondary high explosives, pyrotechnic compositions, or propellant (not 
contained in a munition), or mixtures of these with environmental media such that the mixture 
poses an explosive hazard. 

10

Pyrotechnic (not used or 
damaged) 

� DMM containing a pyrotechnic filler (i.e., red phosphorus), other than white phosphorus filler, 
that:

� Have not been damaged by burning or detonation 
� Are not deteriorated to the point of instability.   

10

Practice
� UXO that are practice munitions that are not associated with a sensitive fuze. 
� DMM that are practice munitions that are not associated with a sensitive fuze and that have not: 

� Been damaged by burning or detonation 
� Deteriorated to the point of instability. 

5

Riot control � UXO or DMM containing a riot control agent filler (e.g., tear gas). 3

Small arms 
� Used munitions or DMM that are categorized as small arms ammunition.  (Physical evidence or 

historical evidence that no other types of munitions [e.g., grenades, subcaliber training rockets, 
demolition charges] were used or are present on the MRS is required for selection of this 
category.) 

2

Evidence of no munitions � Following investigation of the MRS, there is physical evidence that there are no UXO or DMM 
present, or there is historical evidence indicating that no UXO or DMM are present. 0

MUNITIONS TYPE DIRECTIONS:  Record the single highest score from above in the box to the 
right (maximum score = 30).

DIRECTIONS:  Document any MRS-specific data used in selecting the Munitions Type classifications in the space 
provided. 

_______________________________________________________________________________ 
_______________________________________________________________________________ 
_______________________________________________________________________________ 

30

Exact Munitions potentially present is unknown. "Sensitive" selected based on identification of a "MKIII A2
Offensive" hand grenade (identified as DMM) beneath Pier 3. A potential list of munitions items was developed
and included as part of the PA report (CH2M HILL, 2012), based upon items previously identified beneath Pier 3
(Battelle, 2005) and post WWII records reviewed as part of the PA.



 
 

Table 2 
EHE Module:  Source of Hazard Data Element Table 

DIRECTIONS:  Below are 11 classifications describing sources of explosive hazards.  Circle the scores that correspond 
with all the sources of explosive hazards known or suspected to be present at the MRS. 

Note: The terms former range, practice munitions, small arms range, physical evidence, and historical evidence are 
defined in Appendix C of the Primer. 

Classification Description Score

Former range 

� The MRS is a former military range where munitions (including 
practice munitions with sensitive fuzes) have been used.  Such 
areas include impact or target areas and associated buffer and 
safety zones. 

10

Former munitions treatment 
(i.e., OB/OD) unit 

� The MRS is a location where UXO or DMM (e.g., munitions, bulk 
explosives, bulk pyrotechnic, or bulk propellants) were burned or 
detonated for the purpose of treatment prior to disposal. 

8

Former practice munitions 
range

� The MRS is a former military range on which only practice munitions 
without sensitive fuzes were used.  6

Former maneuver area 
� The MRS is a former maneuver area where no munitions other than 

flares, simulators, smokes, and blanks were used.  There must be 
evidence that no other munitions were used at the location to place 
an MRS into this category. 

5

Former burial pit or other 
disposal area 

� The MRS is a location where DMM were buried or disposed of  
(e.g., disposed of into a water body) without prior thermal treatment. 5

Former industrial operating 
facilities

� The MRS is a location that is a former munitions maintenance, 
manufacturing, or demilitarization facility. 4

Former firing points � The MRS is a firing point, where the firing point is delineated as an 
MRS separate from the rest of a former military range. 4

Former missile or air defense 
artillery emplacements 

� The MRS is a former missile defense or air defense artillery (ADA) 
emplacement not associated with a military range.   2

Former storage or transfer 
points

� The MRS is a location where munitions were stored or handled for 
transfer between different modes of transportation (e.g., rail to truck, 
truck to weapon system). 

2

Former small arms range 
� The MRS is a former military range where only small arms 

ammunition was used.  (There must be evidence that no other types 
of munitions [e.g., grenades] were used or are present to place an 
MRS into this category.) 

1

Evidence of no munitions 
� Following investigation of the MRS, there is physical evidence that 

no UXO or DMM are present, or there is historical evidence 
indicating that no UXO or DMM are present. 

0

SOURCE OF HAZARD DIRECTIONS:  Record the single highest score from above in the box 
to the right (maximum score = 10).

DIRECTIONS:  Document any MRS-specific data used in selecting the Source of Hazard classifications in the space 
provided.

_______________________________________________________________________________  
_______________________________________________________________________________  
_______________________________________________________________________________  
_______________________________________________________________________________  
_______________________________________________________________________________  

The MRS is a transfer point to load/unload ships (CH2M HILL, 2012)

2



Table 3 
EHE Module:  Location of Munitions Data Element Table

DIRECTIONS:  Below are eight classifications of munitions locations and their descriptions.  Circle the scores that 
correspond with all the locations where munitions are known or suspected to be present at the MRS. 

Note: The terms confirmed, surface, subsurface, small arms ammunition, physical evidence, and historical evidence are 
defined in Appendix C of the Primer. 

Classification Description Score

Confirmed surface 
� Physical evidence indicates that there are UXO or DMM on the surface of the MRS. 
� Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal 

[EOD], police, or fire department report that an incident or accident that involved UXO 
or DMM occurred) indicates there are UXO or DMM on the surface of the MRS.  

25

Confirmed subsurface, active 

� Physical evidence indicates the presence of UXO or DMM in the subsurface of the 
MRS, and the geological conditions at the MRS are likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding, 
erosion, frost  heave, tidal action), or intrusive activities (e.g., plowing, construction, 
dredging) at the MRS are likely to expose UXO or DMM.    

� Historical evidence indicates that UXO or DMM are located in the subsurface of the 
MRS and the geological conditions at the MRS are likely to cause UXO or DMM to be 
exposed, in the future, by naturally occurring phenomena (e.g., drought, flooding, 
erosion, frost heave, tidal action), or intrusive activities (e.g., plowing, construction, 
dredging) at the MRS are likely to expose UXO or DMM.  

20

Confirmed subsurface, stable 

� Physical evidence indicates the presence of UXO or DMM in the subsurface of the 
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to 
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at 
the MRS are not likely to cause UXO or DMM to be exposed. 

� Historical evidence indicates that UXO or DMM are located in the subsurface of the 
MRS and the geological conditions at the MRS are not likely to cause UXO or DMM to 
be exposed, in the future, by naturally occurring phenomena, or intrusive activities at 
the MRS are not likely to cause UXO or DMM to be exposed. 

15

Suspected (physical 
evidence)  

� There is physical evidence (e.g., munitions debris such as fragments, penetrators, 
projectiles, shell casings, links, fins), other than the documented presence of UXO or 
DMM, indicating that UXO or DMM may be present at the MRS. 

10

Suspected (historical 
evidence) 

� There is historical evidence indicating that UXO or DMM may be present at the MRS. 5

Subsurface, physical 
constraint 

� There is physical or historical evidence indicating that UXO or DMM may be present in 
the subsurface, but there is a physical constraint (e.g., pavement, water depth over 
120 feet) preventing direct access to the UXO or DMM.  

2

Small arms (regardless of 
location)

� The presence of small arms ammunition is confirmed or suspected, regardless of other 
factors such as geological stability.  (There must be evidence that no other types of 
munitions [e.g., grenades] were used or are present at the MRS to place an MRS into 
this category.) 

1

Evidence of no munitions 
� Following investigation of the MRS, there is physical evidence that there are no UXO 

or DMM present, or there is historical evidence indicating that no UXO or DMM are 
present.

0

LOCATION OF MUNITIONS DIRECTIONS:  Record the single highest score from above in the box 
to the right (maximum score = 25).

DIRECTIONS:  Document any MRS-specific data used in selecting the Location of Munitions classifications in the 
space provided. 

______________________________________________________________________________  
______________________________________________________________________________  
______________________________________________________________________________  
______________________________________________________________________________  
______________________________________________________________________________
______________________________________________________________________________  

 
 

The PA details the results of the investigation. DMM was identified during Pier 3 construction and dredging
activities (Battelle, 2012). There is potential for DMM to be uncovered during future construction activities (if
any) in the vicinity of the Pier Complex. Historical evidence (historical records) of munitions loading/unloading
operations at the site indicate the potential exists for munitions to have been dropped during transfer
operations, particularly during the increased wartime activities (CH2M HILL, 2012).

20



Table 4 
EHE Module:  Ease of Access Data Element Table

DIRECTIONS:  Below are four classifications of barrier types that can surround an MRS and their descriptions.  The 
barrier type is directly related to the ease of public access to the MRS.  Circle the score that corresponds 
with the ease of access to the MRS. 

Note:  The term barrier is defined in Appendix C of the Primer. 

Classification Description Score

No barrier 
� There is no barrier preventing access to any part of the MRS (i.e., all 

parts of the MRS are accessible). 10

Barrier to MRS access is 
incomplete

� There is a barrier preventing access to parts of the MRS, but not the 
entire MRS. 8

Barrier to MRS access is 
complete but not monitored 

� There is a barrier preventing access to all parts of the MRS, but there 
is no surveillance (e.g., by a guard) to ensure that the barrier is 
effectively preventing access to all parts of the MRS. 5

Barrier to MRS access is 
complete and monitored 

� There is a barrier preventing access to all parts of the MRS, and there 
is active, continual surveillance (e.g., by a guard, video monitoring) to 
ensure that the barrier is effectively preventing access to all parts of 
the MRS. 

0

EASE OF ACCESS DIRECTIONS:  Record the single highest score from above in the box to 
the right (maximum score = 10).

DIRECTIONS:  Document any MRS-specific data used in selecting the Ease of Access classification in the space 
provided. 

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________ 

 

The restricted area (40 CFR 334.102), surrounding the Munitions Loading Pier, is monitored and enforced by
the Navy. Although the pier access is restricted, a physical barrier is not present surrounding the pier complex.
The site is located beneath 10-25 ft of water and the water way is restricted by the CFR and enforced by the
Navy.

10



 

 

Table 5 
EHE Module:  Status of Property Data Element Table

DIRECTIONS:  Below are three classifications of the status of a property within the Department of Defense (DoD) and 
their descriptions.  Circle the score that corresponds with the status of property at the MRS. 

Classification Description Score

Non-DoD control

� The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD.  Examples are privately owned 
land or water bodies; land or water bodies owned or controlled by state, 
tribal, or local governments; and land or water bodies managed by other 
federal agencies.   

� The MRS is at a location that is owned by DoD, but that DoD has leased 
to another entity and for which DoD does not control access 24 hours 
per day. 

5

Scheduled for transfer from 
DoD control 

� The MRS is on land or is a water body that is owned, leased, or 
otherwise possessed by DoD, and DoD plans to transfer that land or 
water body to the control of another entity (e.g., a state, tribal, or local 
government; a private party; another federal agency) within 3 years from 
the date the Protocol is applied. 

3

DoD control 

� The MRS is on land or is a water body that is owned, leased, or 
otherwise possessed by DoD.  With respect to property that is leased or 
otherwise possessed, DoD must control access to the MRS 24 hours 
per day, every day of the calendar year. 

0

STATUS OF PROPERTY DIRECTIONS:  Record the single highest score from above in the box 
to the right (maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Status of Property classification in the space 
provided. 

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

Non DoD control

5



 

Table 6 
EHE Module:  Population Density Data Element Table

DIRECTIONS:  Below are three classifications for population density and their descriptions.  Determine the population 
density per square mile that most closely corresponds with the population of the MRS, including the area within a 
two-mile radius of the MRS’s perimeter.  Circle the most appropriate score. 

Note:  Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile 
radius of the perimeter of the MRS.   

Classification Description Score

> 500 persons per square 
mile

� There are more than 500 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located.   5

100–500 persons per square 
mile

� There are 100 to 500 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located.   3

< 100 persons per square 
mile

� There are fewer than 100 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located. 1

POPULATION DENSITY DIRECTIONS:  Record the single highest score from above in the box 
to the right (maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Population Density classification in the space 
provided.

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

 

The population density in Middletown Township, New Jersey is 1,120.8 persons per square mile according to
the 2010 census.

5



 

Table 7 
EHE Module:  Population Near Hazard Data Element Table

DIRECTIONS:  Below are six classifications describing the number of inhabited structures near the MRS.  The number of 
inhabited buildings relates to the potential population near the MRS.  Determine the number of inhabited 
structures within two miles of the MRS boundary and circle the score that corresponds with the number 
of inhabited structures.  

Note:  The term inhabited structures is defined in Appendix C of the Primer. 

Classification Description Score

26 or more inhabited structures 
� There are 26 or more inhabited structures located up to 2 

miles from the boundary of the MRS, within the boundary of 
the MRS, or both. 5

16 to 25 inhabited structures 
� There are 16 to 25 inhabited structures located up to 2 miles 

from the boundary of the MRS, within the boundary of the 
MRS, or both. 4

11 to 15 inhabited structures 
� There are 11 to 15 inhabited structures located up to 2 miles 

from the boundary of the MRS, within the boundary of the 
MRS, or both. 3

6 to 10 inhabited structures 
� There are 6 to 10 inhabited structures located up to 2 miles 

from the boundary of the MRS, within the boundary of the 
MRS, or both. 2

1 to 5 inhabited structures 
� There are 1 to 5 inhabited structures located up to 2 miles 

from the boundary of the MRS, within the boundary of the 
MRS, or both. 1

0 inhabited structures 
� There are no inhabited structures located up to 2 miles from 

the boundary of the MRS, within the boundary of the MRS, or 
both. 0

POPULATION NEAR HAZARD DIRECTIONS:  Record the single highest score from above in 
the box to the right (maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Population Near Hazard classification in the 
space provided.

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

Buildings are located on the Munitions Loading Pier and Naval Weapons Station Earle (Waterfront Area) is
located within a 2 mile radius of the Munitions Loading Pier site (Pier 1). (CH2M HILL, 2012). Piers 2, 3, and 4
are over 2 miles out in the Sandy Hook Bay. Pier 1 is less than 2 miles from the shore.

5



Table 8 
EHE Module:  Types of Activities/Structures Data Element Table 

DIRECTIONS:  Below are five classifications of activities and/or inhabited structures and their descriptions.  Review the 
types of activities that occur and/or structures that are present within two miles of the MRS and circle the 
scores that correspond with all the activities/structure classifications at the MRS.  

Note:  The term inhabited structure is defined in Appendix C of the Primer. 

Classification Description Score

Residential, educational, 
commercial, or subsistence

� Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with any of the following 
purposes:  residential, educational, child care, critical assets 
(e.g., hospitals, fire and rescue, police stations, dams), hotels, 
commercial, shopping centers, playgrounds, community 
gathering areas, religious sites, or sites used for subsistence 
hunting, fishing, and gathering. 

5

Parks and recreational areas 

� Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with parks, nature preserves, or 
other recreational uses. 

4

Agricultural, forestry  
� Activities are conducted, or inhabited structures are located up 

to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with agriculture or forestry. 3

Industrial or warehousing  

� Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with industrial activities or 
warehousing.  

2

No known or recurring activities 
� There are no known or recurring activities occurring up to two 

miles from the MRS’s boundary or within the MRS’s boundary. 1

TYPES OF 
ACTIVITIES/STRUCTURES  

DIRECTIONS:  Record the single highest score from above in 
the box to the right (maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in 
the space provided.  

____________________________________________________________________________  
____________________________________________________________________________  
____________________________________________________________________________  
____________________________________________________________________________  
____________________________________________________________________________  
____________________________________________________________________________  

Fishing activities are permitted outside of the restricted zone, and within a 2 mile radius of the site boundary.
Residential, industrial, and commercial activities are present within 2 miles of Pier 1.

5



 

Table 9 
EHE Module:  Ecological and/or Cultural Resources Data Element Table 

DIRECTIONS:  Below are four classifications of ecological and/or cultural resources and their descriptions.  Review the 
types of resources present and circle the score that corresponds with the ecological and/or cultural 
resources present on the MRS. 

Note:  The terms ecological resources and cultural resources are defined in Appendix C of the Primer. 

Classification Description Score

Ecological and cultural 
resources present 

� There are both ecological and cultural resources present on the MRS. 
5

Ecological resources 
present 

� There are ecological resources present on the MRS. 
3

Cultural resources present 
� There are cultural resources present on the MRS. 

3

No ecological or cultural 
resources present 

� There are no ecological resources or cultural resources present on the 
MRS. 0

ECOLOGICAL AND/OR 
CULTURAL RESOURCES 

DIRECTIONS:   Record the single highest score from above in the box to 
the right (maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources 
classification in the space provided.

_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 

Ecological resources are identified in Section 4 of the Environmental Assessment (2004). A cultural resource
at the Munitions Loading Pier is the Alexander Hamilton (day line steamship that sank alongside Pier 1)
(CH2M HILL, 2012).

5



Table 10 
Determining the EHE Module Rating

Source Score Value

Explosive Hazard Factor Data Elements

Munitions Type Table 1  

Source of Hazard Table 2  

Accessibility Factor Data Elements

Location of Munitions Table 3  

Ease of Access Table 4  

Status of Property Table 5  

Receptor Factor Data Elements

Population Density Table 6  

Population Near Hazard Table 7  

Types of Activities/Structures Table 8  

Ecological and/or Cultural 
Resources Table 9  

EHE MODULE TOTAL

EHE Module Total EHE Module Rating 

92 to 100 A

82 to 91 B

71 to 81 C

60 to 70 D

48 to 59 E

38 to 47 F

less than 38 G

Evaluation Pending 

No Longer Required Alternative Module Ratings 

No Known or Suspected 
Explosive Hazard 

DIRECTIONS:  

1. From Tables 1–9, record the 
data element scores in the 
Score boxes to the right.

2. Add the Score boxes for each 
of the three factors and record 
this number in the Value boxes 
to the right. 

3. Add the three Value boxes and 
record this number in the EHE
Module Total box below.

4. Circle the appropriate range for 
the EHE Module Total below.

 
5. Circle the EHE Module Rating

that corresponds to the range 
selected and record this value in 
the EHE Module Rating box 
found at the bottom of the table. 

Note:
An alternative module rating may be 
assigned when a module letter rating is 
inappropriate.  An alternative module 
rating is used when more information is 
needed to score one or more data 
elements, contamination at an MRS was 
previously addressed, or there is no 
reason to suspect contamination was 
ever present at an MRS.

EHE MODULE RATING

30

2

20

10

5

5

5

5

5

32

35

20

87

B



Table 11 
CHE Module:  CWM Configuration Data Element Table

DIRECTIONS:  Below are seven classifications of CWM configuration and their descriptions.  Circle the scores that 
correspond with all the CWM configurations known or suspected to be present at the MRS. 

Note:  The terms CWM/UXO, CWM/DMM, physical evidence, and historical evidence are defined in Appendix C of the 
Primer.

Classification Description Score

CWM, that are either UXO, 
or explosively configured 
damaged DMM 

The CWM known or suspected of being present at the MRS are: 
� CWM that are UXO (i.e., CWM/UXO) 
� Explosively configured CWM that are DMM (i.e., CWM/DMM) that 

have been damaged. 
30

CWM mixed with UXO 
� The CWM known or suspected of being present at the MRS are 

undamaged CWM/DMM or CWM not configured as a munition that 
are commingled with conventional munitions that are UXO. 25

CWM, explosive 
configuration that are 
undamaged DMM 

� The CWM known or suspected of being present at the MRS are 
explosively configured CWM/DMM that have not been damaged. 20

CWM/DMM, not explosively 
configured or CWM, bulk 
container

The CWM known or suspected of being present at the MRS are: 
� Nonexplosively configured CWM/DMM either damaged or 

undamaged 
� Bulk CWM (e.g., ton container). 

15

CAIS K941 and CAIS K942 
� The CWM/DMM known or suspected of being present at the MRS 

are CAIS K941-toxic gas set M-1 or CAIS K942-toxic gas set M-
2/E11. 12

CAIS (chemical agent 
identification sets) 

� CAIS, other than CAIS K941 and K942, are known or suspected of 
being present at the MRS. 10

Evidence of no CWM 
� Following investigation, the physical evidence indicates that CWM 

are not present at the MRS, or the historical evidence indicates that 
CWM are not present at the MRS. 0

CWM CONFIGURATION DIRECTIONS:   Record the single highest score from above in the 
box to the right (maximum score = 30). 

DIRECTIONS:   Document any MRS-specific data used in selecting the CWM Configuration classifications in the space 
provided. 

_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  

Information identified during the PA indicates that CWM was stored and transported from Naval Weapons
Station Earle; however, documentation indicates that there were no incidents or releases of CWM at the site.
Therefore, CWM is not suspected to be present at UXO 2.

0



Table 12
CHE Module:  Sources of CWM Data Element Table

DIRECTIONS:  Below are 11 sources of CWM hazards and their descriptions.  Review these classifications and circle 
the scores that correspond with all the sources of CWM hazards known or suspected to be present at 
the MRS. 

Note:  The terms CWM/UXO, CWM/DMM, CAIS/DMM, surface, subsurface, physical evidence, and historical evidence 
are defined in Appendix C of the Primer. 

Classification Description Score

Live-fire involving CWM 

� The MRS is a former military range that supported live-fire of 
explosively configured CWM and the CWM/UXO are known or 
suspected of being present on the surface or in the subsurface.  

� The MRS is a former military range that supported live-fire with 
conventional munitions, and CWM/DMM are on the surface or 
in the subsurface commingled with conventional munitions that 
are UXO. 

10

Damaged CWM/DMM surface 
or subsurface 

� There are damaged CWM/DMM on the surface or in the 
subsurface at the MRS.  10

Undamaged CWM/DMM 
surface 

� There are undamaged CWM/DMM on the surface at the MRS. 10

CAIS/DMM surface � There are CAIS/DMM on the surface. 10 
Undamaged CWM/DMM, 
subsurface 

� There are undamaged CWM/DMM in the subsurface at the 
MRS. 5

CAIS/DMM subsurface � There are CAIS/DMM in the subsurface at the MRS. 5 

Former CA or CWM 
Production Facilities 

� The MRS is a facility that formerly engaged in production of CA 
or CWM, and CWM/DMM is suspected of being present on the 
surface or in the subsurface. 

3

Former Research, 
Development, Testing, and 
Evaluation (RDT&E) facility 
using CWM 

� The MRS is at a facility that formerly was involved in non-live-
fire RDT&E activities (including static testing) involving CWM, 
and there are CWM/DMM suspected of being present on the 
surface or in the subsurface. 

3

Former Training Facility 
using CWM or CAIS 

� The MRS is a location that formerly was involved in training 
activities involving CWM and/or CAIS (e.g., training in 
recognition of CWM, decontamination training) and CWM/DMM 
or CAIS/DMM are suspected of being present on the surface or 
in the subsurface. 

2

Former Storage or Transfer 
points of CWM 

� The MRS is a former storage facility or transfer point (e.g., 
intermodal transfer) for CWM.   1

Evidence of no CWM 
� Following investigation, the physical evidence indicates that 

CWM are not present at the MRS, or the historical evidence 
indicates that CWM are not present at the MRS. 

0

SOURCES OF CWM DIRECTIONS:  Record the single highest score from above in 
the box to the right (maximum score = 10).

DIRECTIONS:  Document any MRS-specific data used in selecting the Sources of CWM classifications in the space 
provided. 

_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  

Information identified during the PA indicates that CWM was stored and transported from Naval Weapons
Station Earle; however, documentation indicates that there were no incidents or releases of CWM at the site.
Therefore, CWM is not suspected to be present at UXO 2.

0



Table 13
CHE Module:  Location of CWM Data Element Table 

DIRECTIONS:   Below are seven classifications of CWM locations and their descriptions.  Review these locations and 
circle the scores that correspond with all the locations where CWM are known or suspected of being 
found at the MRS. 

Note:  The terms confirmed, surface, subsurface, physical evidence, and historical evidence are defined in Appendix C 
of the Primer.  

Classification Description Score

Confirmed surface

� Physical evidence indicates that there are CWM on the surface of the MRS. 
� Historical evidence (i.e., a confirmed report such as an explosive ordnance disposal 

[EOD], police, or fire department report, that an incident or accident that involved 
CWM, regardless of configuration, occurred) indicates there are CWM on the 
surface of the MRS.  

25

Confirmed subsurface, active

� Physical evidence indicates the presence of CWM in the subsurface of the MRS 
and the geological conditions at the MRS are likely to cause CWM to be exposed, 
in the future, by naturally occurring phenomena (e.g., drought, flooding, erosion, 
frost heave, tidal action), or intrusive activities (e.g., plowing, construction, 
dredging) at the MRS are likely to expose CWM. 

� Historical evidence indicates that CWM are located in the subsurface of the MRS 
and the geological conditions at the MRS are likely to cause CWM to be exposed, 
in the future, by naturally occurring phenomena (e.g., drought, flooding, erosion, 
frost heave, tidal action), or intrusive activities (e.g., plowing, construction, 
dredging) at the MRS are likely to expose CWM.    

20

Confirmed subsurface, 
stable

� Physical evidence indicates the presence of CWM in the subsurface of the MRS 
and the geological conditions at the MRS are not likely to cause CWM to be 
exposed, in the future, by naturally occurring phenomena, or intrusive activities at 
the MRS are not likely to cause CWM to be exposed. 

� Historical evidence indicates that CWM are located in the subsurface of the MRS 
and the geological conditions at the MRS are not likely to cause CWM to be 
exposed, in the future, by naturally occurring phenomena, or intrusive activities at 
the MRS are not likely to cause CWM to be exposed. 

15

Suspected (physical 
evidence)  

� There is physical evidence, other than the documented presence of CWM, 
indicating that CWM may be present at the MRS. 10

Suspected (historical 
evidence) 

� There is historical evidence indicating that CWM may be present at the MRS. 5

Subsurface, physical 
constraint 

� There is physical or historical evidence indicating that CWM may be present in the 
subsurface, but there is a physical constraint (e.g., pavement, water depth over 120 
feet) preventing direct access to the CWM.   2

Evidence of no CWM 
� Following investigation of the MRS, there is physical evidence that there is no CWM 

present or there is historical evidence indicating that no CWM are present. 0

LOCATION OF CWM DIRECTIONS:  Record the single highest score from above in the 
box to the right (maximum score = 25).

DIRECTIONS:   Document any MRS-specific data used in selecting the Location of CWM classifications in the space 
provided. 

______________________________________________________________________________  
______________________________________________________________________________  
______________________________________________________________________________  
______________________________________________________________________________  
______________________________________________________________________________  
______________________________________________________________________________  

Information identified during the PA indicates that CWM was stored and transported from Naval Weapons
Station Earle; however, documentation indicates that there were no incidents or releases of CWM at the site.
Therefore, CWM is not suspected to be present at UXO 2.

0



Table 14 
CHE Module:  Ease of Access Data Element Table

DIRECTIONS:  Below are four classifications of barrier types that can surround an MRS and their descriptions.  The 
barrier type is directly related to the ease of public access to the MRS.  Circle the score that corresponds 
with the ease of access to the MRS. 

Note:  The term barrier is defined in Appendix C of the Primer. 

Classification Description Score

No barrier 
� There is no barrier preventing access to any part of the MRS (i.e., all 

parts of the MRS are accessible). 10

Barrier to MRS access is 
incomplete

� There is a barrier preventing access to parts of the MRS, but not the 
entire MRS. 8

Barrier to MRS access is 
complete but not monitored 

� There is a barrier preventing access to all parts of the MRS, but there 
is no surveillance (e.g., by a guard) to ensure that the barrier is 
effectively preventing access to all parts of the MRS. 

5

Barrier to MRS access is 
complete and monitored 

� There is a barrier preventing access to all parts of the MRS, and there 
is active continual surveillance (e.g., by a guard, video monitoring) to 
ensure that the barrier is effectively preventing access to all parts of 
the MRS. 

0

EASE OF ACCESS DIRECTIONS:   Record the single highest score from above in the box 
to the right (maximum score = 10).

DIRECTIONS:   Document any MRS-specific data used in selecting the Ease of Access classification in the space 
provided. 

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________ 

 
 

The restricted area (40 CFR 334.102), surrounding the Munitions Loading Pier, is monitored and enforced by
the Navy. Although the pier access is restricted, a physical barrier is not present surrounding the pier complex.
The site is located beneath 10-25 ft of water and the water way is restricted by the CFR and enforced by the
Navy.

10



 
 
 
 
 
 

Table 15 
CHE Module:  Status of Property Data Element Table

DIRECTIONS:  Below are three classifications of the status of a property within the Department of Defense (DoD) and 
their descriptions.  Circle the score that corresponds with the status of property at the MRS. 

Classification Description Score

Non-DoD control

� The MRS is at a location that is no longer owned by, leased to, or 
otherwise possessed or used by DoD.  Examples are privately owned 
land or water bodies; land or water bodies owned or controlled by 
state, tribal or local governments; and land or water bodies managed 
by other federal agencies. 

� The MRS is at a location that is owned by DoD, but that DoD has 
leased to another entity and for which DoD does not control access 24 
hours per day. 

5

Scheduled for transfer from 
DoD control 

� The MRS is on land or is a water body that is owned, leased, or 
otherwise possessed by DoD, and DoD plans to transfer that land or 
water body to control of another entity (e.g., a state, tribal, or local 
government; a private party; another federal agency) within 3 years 
from the date the Protocol is applied. 

3

DoD control 

� The MRS is on land or is a water body that is owned, leased, or 
otherwise possessed by DoD.  With respect to property that is leased 
or otherwise possessed, DoD controls access to the MRS 24 hours 
per day, every day of the calendar year. 

0

STATUS OF PROPERTY DIRECTIONS:  Record the single highest score from above in the box 
to the right (maximum score = 5).

DIRECTIONS:   Document any MRS-specific data used in selecting the Status of Property classification in the space 
provided.  

______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 

Non DoD control

5



 

Table 16 
CHE Module:  Population Density Data Element Table

DIRECTIONS:  Below are three classifications for population density and their descriptions.  Determine the population 
density per square mile that most closely corresponds with the population of the MRS, including the area 
within a two-mile radius of the MRS’s perimeter.  Circle the most appropriate score. 

Note:  Use the U.S. Census Bureau tract data available to capture the highest population density within a two-mile 
radius of the perimeter of the MRS.   

Classification Description Score

> 500 persons per square 
mile

� There are more than 500 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located.   5

100–500 persons per square 
mile

� There are 100 to 500 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located.   3

< 100 persons per square 
mile

� There are fewer than 100 persons per square mile in the U.S. Census 
Bureau tract in which the MRS is located. 1

POPULATION DENSITY DIRECTIONS: Record the single highest score from above in the box to 
the right (maximum score = 5).

DIRECTIONS:   Document any MRS-specific data used in selecting the Population Density classification in the space 
provided.   

_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  

The population density in Middletown Township, New Jersey is 1,120.8 persons per square mile according to
the 2010 census.

5



 

 
 

Table 17 
CHE Module:  Population Near Hazard Data Element Table

DIRECTIONS:  Below are six classifications describing the number of inhabited structures near the MRS.  The number of 
inhabited buildings relates to the potential population near the MRS.  Determine the number of inhabited 
structures within two miles of the MRS boundary and circle the score that corresponds with the number 
of inhabited structures.  

Note:  The term inhabited structures is defined in Appendix C of the Primer. 

Classification Description Score

26 or more inhabited structures 
� There are 26 or more inhabited structures located up to 2 miles 

from the boundary of the MRS, within the boundary of the MRS, 
or both. 5

16 to 25 inhabited structures 
� There are 16 to 25 inhabited structures located up to 2 miles 

from the boundary of the MRS, within the boundary of the MRS, 
or both. 4

11 to 15 inhabited structures 
� There are 11 to 15 inhabited structures located up to 2 miles 

from the boundary of the MRS, within the boundary of the MRS, 
or both. 3

6 to 10 inhabited structures 
� There are 6 to 10 inhabited structures located up to 2 miles from 

the boundary of the MRS, within the boundary of the MRS, or 
both. 2

1 to 5 inhabited structures 
� There are 1 to 5 inhabited structures located up to 2 miles from 

the boundary of the MRS, within the boundary of the MRS, or 
both. 1

0 inhabited structures 
� There are no inhabited structures located up to 2 miles from the 

boundary of the MRS, within the boundary of the MRS, or both. 0

POPULATION NEAR HAZARD DIRECTIONS:  Record the single highest score from above in the 
box to the right (maximum score = 5).

DIRECTIONS:  Document any MRS-specific data used in selecting the Population Near Hazard classification in the 
space provided. 

_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________
_____________________________________________________________________________  
_____________________________________________________________________________  
_____________________________________________________________________________  

Buildings are located on the Munitions Loading Pier and Naval Weapons Station Earle (Waterfront Area) is
located within a 2 mile radius of the Munitions Loading Pier site (Pier 1). (CH2M HILL, 2012). Piers 2, 3, and
4 are over 2 miles out in the Sandy Hook Bay. Pier 1 is less than 2 miles from the shore.

5



 

Table 18 
CHE Module:  Types of Activities/Structures Data Element Table

DIRECTIONS:   Below are five classifications of activities and/or inhabited structures and their descriptions.  Review the 
types of activities that occur and/or structures that are present within two miles of the MRS and circle the 
scores that correspond with all the activities/structures classifications at the MRS.  

Note:  The term inhabited structures is defined in Appendix C of the Primer. 

Classification Description Score

Residential, educational, 
commercial, or subsistence

� Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with any of the following 
purposes:  residential, educational, child care, critical assets 
(e.g., hospitals, fire and rescue, police stations, dams), hotels, 
commercial, shopping centers, playgrounds, community 
gathering areas, religious sites, or sites used for subsistence 
hunting, fishing, and gathering. 

5

Parks and recreational areas 

� Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with parks, nature preserves, or 
other recreational uses. 

4

Agricultural, forestry  
� Activities are conducted, or inhabited structures are located up 

to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with agriculture or forestry. 3

Industrial or warehousing  

� Activities are conducted, or inhabited structures are located up 
to two miles from the MRS’s boundary or within the MRS’s 
boundary, that are associated with industrial activities or 
warehousing.  

2

No known or recurring activities 
� There are no known of recurring activities occurring up to two 

miles from the MRS’s boundary or within the MRS’s boundary. 1

TYPES OF 
ACTIVITIES/STRUCTURES  

DIRECTIONS:  Record the single highest score from above in 
the box to the right (maximum score = 5).

DIRECTIONS:   Document any MRS-specific data used in selecting the Types of Activities/Structures classifications in 
the space provided.  

_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 

Fishing activities are permitted outside of the restricted zone, and within a 2 mile radius of the site boundary.
Residential, industrial, and commercial activities are present within 2 miles of Pier 1.

5



 

 
 
 

Table 19 
CHE Module:  Ecological and/or Cultural Resources Data Element Table

DIRECTIONS:  Below are four classifications of ecological and/or cultural resources and their descriptions.  Review the 
types of resources present and circle the score that corresponds with the ecological and/or cultural 
resources present on the MRS. 

Note:  The terms ecological resources and cultural resources are defined in Appendix C of the Primer. 

Classification Description Score

Ecological and cultural 
resources present 

� There are both ecological and cultural resources present on the MRS. 
5

Ecological resources  
present 

� There are ecological resources present on the MRS. 
3

Cultural resources present � There are cultural resources present on the MRS. 3

No ecological or cultural 
resources present 

� There are no ecological resources or cultural resources present on the 
MRS. 0

ECOLOGICAL AND/OR 
CULTURAL RESOURCES 

DIRECTIONS:  Record the single highest score from above in the box 
to the right (maximum score = 5).

DIRECTIONS:   Document any MRS-specific data used in selecting the Ecological and/or Cultural Resources
classification in the space provided.

_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 

Ecological resources are identified in Section 4 of the Environmental Assessment (2004). A cultural resource
at the Munitions Loading Pier is the Alexander Hamilton (day line steamship that sank alongside Pier 1)
(CH2M HILL, 2012).

5



 

 

Table 20 
Determining the CHE Module Rating

Source Score Value

CWM Hazard Factor Data Elements

CWM Configuration Table 11  

Sources of CWM Table 12  

Accessibility Factor Data Elements

Location of CWM Table 13  

Ease of Access Table 14  

Status of Property Table 15  

Receptor Factor Data Elements

Population Density Table 16  

Population Near Hazard Table 17  

Types of Activities/Structures Table 18  

Ecological and/or Cultural 
Resources Table 19  

CHE MODULE TOTAL

CHE Module Total CHE Module Rating 

92 to 100 A

82 to 91 B

71 to 81 C

60 to 70 D

48 to 59 E

38 to 47 F

less than 38 G

Evaluation Pending 

No Longer Required Alternative Module Ratings 

No Known or Suspected CWM 
Hazard 

DIRECTIONS:  

1. From Tables 11–19, record the 
data element scores in the 
Score boxes to the right.

2. Add the Score boxes for each 
of the three factors and record 
this number in the Value boxes 
to the right. 

3. Add the three Value boxes and 
record this number in the CHE
Module Total box below.

4. Circle the appropriate range for 
the CHE Module Total below.

5. Circle the CHE Module Rating
that corresponds to the range 
selected and record this value in 
the CHE Module Rating box 
found at the bottom of the table. 

Note:
An alternative module rating may be 
assigned when a module letter rating is 
inappropriate.  An alternative module 
rating is used when more information is 
needed to score one or more data 
elements, contamination at an MRS was 
previously addressed, or there is no 
reason to suspect contamination was 
ever present at an MRS.

CHE MODULE RATING

0

0
0

20

15

35

0

10

5

5

5

5

5



 

Table 21 
HHE Module:  Groundwater Data Element Table 

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s groundwater and their 

comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be 
recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios
together, including any additional groundwater contaminants recorded on Table 27.  Based on the CHF,
use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC 
hazard present in the groundwater, select the box at the bottom of the table.

Contaminant Maximum Concentration (�g/L) Comparison Value (�g/L) Ratios 

CHF Scale CHF Value Sum The Ratios 

CHF > 100 H (High)
100 > CHF > 2 M (Medium)
2 > CHF L (Low)
CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

Migratory Pathway Factor
DIRECTIONS:  Circle the value that corresponds most closely to the groundwater migratory pathway at the MRS. 

Classification Description Value
Evident Analytical data or observable evidence indicates that contamination in the groundwater is present at, 

moving toward, or has moved to a point of exposure. H

Potential
Contamination in groundwater has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M

Confined 
Information indicates a low potential for contaminant migration from the source via the groundwater to 
a potential point of exposure (possibly due to the presence of geological structures or physical 
controls). 

L

MIGRATORY 
PATHWAY FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

Receptor Factor
DIRECTIONS:  Circle the value that corresponds most closely to the groundwater receptors at the MRS.

Classification Description Value

Identified
There is a threatened water supply well downgradient of the source and the groundwater is a current 
source of drinking water or source of water for other beneficial uses such as irrigation/agriculture 
(equivalent to Class I or IIA aquifer). 

H

Potential
There is no threatened water supply well downgradient of the source and the groundwater is currently 
or potentially usable for drinking water, irrigation, or agriculture (equivalent to Class I, IIA, or IIB 
aquifer).

M

Limited
There is no potentially threatened water supply well downgradient of the source and the groundwater 
is not considered a potential source of drinking water and is of limited beneficial use (equivalent to 
Class IIIA or IIIB aquifer, or where perched aquifer exists only). 

L

RECEPTOR 
FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).

No Known or Suspected Groundwater MC Hazard �

CHF = [Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
�

0

■



 

 

Table 22 
HHE Module:  Surface Water – Human Endpoint Data Element Table 

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface water and their 

comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be 
recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27.  Based on the CHF,
use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC 
hazard with human endpoints present in the surface water, select the box at the bottom of the table.  

 
Contaminant Maximum Concentration (�g/L) Comparison Value (�g/L) Ratios 

CHF Scale CHF Value Sum The Ratios

CHF > 100 H (High)
100 > CHF > 2 M (Medium)
2 > CHF L (Low)
CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

Migratory Pathway Factor
DIRECTIONS:  Circle the value that corresponds most closely to the surface water migratory pathway at the MRS. 

Classification Description Value
Evident Analytical data or observable evidence indicates that contamination in the surface water is present at, 

moving toward, or has moved to a point of exposure. H

Potential
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M

Confined 
Information indicates a low potential for contaminant migration from the source via the surface water to 
a potential point of exposure (possibly due to the presence of geological structures or physical 
controls). 

L

MIGRATORY 
PATHWAY FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

Receptor Factor
DIRECTIONS:  Circle the value that corresponds most closely to the surface water receptors at the MRS.

Classification Description Value
Identified Identified receptors have access to surface water to which contamination has moved or can move. H

Potential Potential for receptors to have access to surface water to which contamination has moved or can 
move. M

Limited Little or no potential for receptors to have access to surface water to which contamination has moved 
or can move. L

RECEPTOR 
FACTOR

DIRECTIONS:  Record the single highest value from above in the box to
                         the right (maximum value = H).

No Known or Suspected Surface Water (Human Endpoint) MC Hazard �

CHF = [Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
�

0



 

 

Table 23 
HHE Module:  Sediment – Human Endpoint Data Element Table 

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison 

values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on 
Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27.  Based on the CHF, use 
the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard 
with human endpoints present in the sediment, select the box at the bottom of the table.  

Contaminant Maximum Concentration (mg/kg) Comparison Value (mg/kg) Ratios 

CHF Scale CHF Value Sum The Ratios

CHF > 100 H (High)
100 > CHF > 2 M (Medium)
2 > CHF L (Low)
CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
maximum value = H). 

Migratory Pathway Factor
DIRECTIONS:  Circle the value that corresponds most closely to the sediment migratory pathway at the MRS. 

Classification Description Value
Evident Analytical data or observable evidence indicates that contamination in the sediment is present at, 

moving toward, or has moved to a point of exposure. H

Potential
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move 
but is not moving appreciably, or information is not sufficient to make a determination of Evident or 
Confined.

M

Confined Information indicates a low potential for contaminant migration from the source via the sediment to a 
potential point of exposure (possibly due to the presence of geological structures or physical controls). L

MIGRATORY 
PATHWAY FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

Receptor Factor
DIRECTIONS:  Circle the value that corresponds most closely to the sediment receptors at the MRS.

Classification Description Value
Identified Identified receptors have access to sediment to which contamination has moved or can move. H

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. M

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or 
can move. L

RECEPTOR 
FACTOR

DIRECTIONS:  Record the single highest value from above in the box to
the right (maximum value = H).

No Known or Suspected Sediment (Human Endpoint) MC Hazard �

CHF = [Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
�

0



 

 

Table 24 
HHE Module:  Surface Water – Ecological Endpoint Data Element Table 

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface water and their 

comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be 
recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios
together, including any additional surface water contaminants recorded on Table 27.  Based on the CHF,
use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC 
hazard with ecological endpoints present in the surface water, select the box at the bottom of the table.  

 

Contaminant Maximum Concentration (�g/L) Comparison Value (�g/L) Ratios 

CHF Scale CHF Value Sum the Ratios 

CHF > 100 H (High)
100 > CHF > 2 M (Medium)
2 > CHF L (Low)
CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

Migratory Pathway Factor
DIRECTIONS:  Circle the value that corresponds most closely to the surface water migratory pathway at the MRS. 

Classification Description Value
Evident Analytical data or observable evidence indicates that contamination in the surface water is present at, 

moving toward, or has moved to a point of exposure. H

Potential
Contamination in surface water has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M

Confined 
Information indicates a low potential for contaminant migration from the source via the surface water 
to a potential point of exposure (possibly due to the presence of geological structures or physical 
controls). 

L

MIGRATORY 
PATHWAY FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

Receptor Factor
DIRECTIONS:  Circle the value that corresponds most closely to the surface water receptors at the MRS.

Classification Description Value
Identified Identified receptors have access to surface water to which contamination has moved or can move. H

Potential Potential for receptors to have access to surface water to which contamination has moved or can 
move. M

Limited Little or no potential for receptors to have access to surface water to which contamination has moved 
or can move. L

RECEPTOR 
FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

No Known or Suspected Surface Water (Ecological Endpoint) MC Hazard �

CHF = [Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
�

0



 

 

Table 25 
HHE Module:  Sediment – Ecological Endpoint Data Element Table 

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s sediment and their comparison 

values (from Appendix B of the Primer) in the table below.  Additional contaminants can be recorded on 
Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios
together, including any additional sediment contaminants recorded on Table 27.  Based on the CHF, use 
the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC hazard 
with ecological endpoints present in the sediment, select the box at the bottom of the table.  

.
Contaminant Maximum Concentration (mg/kg) Comparison Value (mg/kg) Ratios 

CHF Scale CHF Value Sum the Ratios 

CHF > 100 H (High)
100 > CHF > 2 M (Medium)
2 > CHF L (Low)
CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

Migratory Pathway Factor
DIRECTIONS:  Circle the value that corresponds most closely to the sediment migratory pathway at the MRS. 

Classification Description Value
Evident Analytical data or observable evidence indicates that contamination in the sediment is present at, 

moving toward, or has moved to a point of exposure. H

Potential
Contamination in sediment has moved only slightly beyond the source (i.e., tens of feet), could move 
but is not moving appreciably, or information is not sufficient to make a determination of Evident or 
Confined.

M

Confined Information indicates a low potential for contaminant migration from the source via the sediment to a 
potential point of exposure (possibly due to the presence of geological structures or physical controls). L

MIGRATORY 
PATHWAY FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

Receptor Factor
DIRECTIONS:  Circle the value that corresponds most closely to the sediment receptors at the MRS.

Classification Description Value
Identified Identified receptors have access to sediment to which contamination has moved or can move. H

Potential Potential for receptors to have access to sediment to which contamination has moved or can move. M

Limited Little or no potential for receptors to have access to sediment to which contamination has moved or 
can move. L

RECEPTOR 
FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

No Known or Suspected Sediment (Ecological Endpoint) MC Hazard �

CHF = [Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
�

0



 

Table 26 
HHE Module:  Surface Soil Data Element Table 

Contaminant Hazard Factor (CHF)
DIRECTIONS:  Record the maximum concentrations of all contaminants in the MRS’s surface soil and their 

comparison values (from Appendix B of the Primer) in the table below.  Additional contaminants can be 
recorded on Table 27.  Calculate and record the ratios for each contaminant by dividing the maximum
concentration by the comparison value.  Determine the CHF by adding the contaminant ratios
together, including any additional surface soil contaminants recorded on Table 27.  Based on the CHF,
use the CHF Scale to determine and record the CHF Value.  If there is no known or suspected MC 
hazard present in the surface soil, select the box at the bottom of the table.  

.
Contaminant Maximum Concentration (mg/kg) Comparison Value (mg/kg) Ratio

CHF Scale CHF Value Sum the Ratios 

CHF > 100 H (High)
100 > CHF > 2 M (Medium)
2 > CHF L (Low)
CONTAMINANT 
HAZARD FACTOR 

DIRECTIONS:  Record the CHF Value from above in the box to the right 
(maximum value = H). 

Migratory Pathway Factor
DIRECTIONS:  Circle the value that corresponds most closely to the surface soil migratory pathway at the MRS. 

Classification Description Value
Evident Analytical data or observable evidence indicates that contamination in the surface soil is present at, 

moving toward, or has moved to a point of exposure. H

Potential
Contamination in surface soil has moved only slightly beyond the source (i.e., tens of feet), could 
move but is not moving appreciably, or information is not sufficient to make a determination of Evident 
or Confined. 

M

Confined 
Information indicates a low potential for contaminant migration from the source via the surface soil to 
a potential point of exposure (possibly due to the presence of geological structures or physical 
controls). 

L

MIGRATORY 
PATHWAY FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H). 

Receptor Factor
DIRECTIONS:  Circle the value that corresponds most closely to the surface soil receptors at the MRS.

Classification Description Value
Identified Identified receptors have access to surface soil to which contamination has moved or can move. H

Potential Potential for receptors to have access to surface soil to which contamination has moved or can move. M

Limited Little or no potential for receptors to have access to surface soil to which contamination has moved or 
can move. L

RECEPTOR 
FACTOR

DIRECTIONS:  Record the single highest value from above in the box to the 
right (maximum value = H).

No Known or Suspected Surface Soil MC Hazard �

CHF = [Maximum Concentration of Contaminant] 

[Comparison Value for Contaminant] 
�

■

0



 

Table 27 
HHE Module:  Supplemental Contaminant Hazard Factor Table

Contaminant Hazard Factor (CHF)
DIRECTIONS: Only use this table if there are more than five contaminants in any given medium present at the 

MRS. This is a supplemental table designed to hold information about contaminants that do not fit in the 
previous tables.  Indicate the media in which these contaminants are present.  Then record all 
contaminants, their maximum concentrations and their comparison values (from Appendix B of the 
Primer) in the table below.  Calculate and record the ratio for each contaminant by dividing the 
maximum concentration by the comparison value.  Determine the CHF for each medium on the 
appropriate media-specific tables.   

Note:  Do not add ratios from different media. 

Media Contaminant Maximum Concentration Comparison Value Ratio

 



 

 

Table 28 
Determining the HHE Module Rating 

DIRECTIONS:  
1. Record the letter values (H, M, L) for the Contaminant Hazard, Migration Pathway, and

Receptor Factors for the media (from Tables 21–26) in the corresponding boxes below.
2. Record the media’s three-letter combinations in the Three-Letter Combination boxes below 

(three-letter combinations are arranged from Hs to Ms to Ls).
3. Using the HHE Ratings provided below, determine each media’s rating (A–G) and record the 

letter in the corresponding Media Rating box below.

Media (Source) 
Contaminant 

Hazard Factor 
Value

Migratory 
Pathway 

Factor Value

Receptor 
Factor
Value

Three-Letter 
Combination
(Hs-Ms-Ls) 

Media Rating  
(A-G) 

Groundwater  
(Table 21)    

Surface Water/Human 
Endpoint (Table 22)    

Sediment/Human 
Endpoint (Table 23)    

Surface 
Water/Ecological 
Endpoint (Table 24) 

   

Sediment/Ecological 
Endpoint (Table 25)    

Surface Soil  
(Table 26)    

DIRECTIONS (cont.):  HHE MODULE RATING 

HHE Ratings (for reference only) 

Combination Rating
HHH A
HHM B 
HHL 
HMM C

HML
MMM D

HLL
MML E

MLL F 
LLL G

Evaluation Pending 

No Longer Required 

4. Select the single highest Media Rating (A 
is highest; G is lowest) and enter the letter 
in the HHE Module Rating box. 

Note:
An alternative module rating may be assigned 
when a module letter rating is inappropriate.  An 
alternative module rating is used when more 
information is needed to score one or more 
media, contamination at an MRS was previously 
addressed, or there is no reason to suspect 
contamination was ever present at an MRS.

Alternative Module Ratings 
No Known or 

Suspected MC 
Hazard 

 



 

 
 
 
 
 
 

Table 29 
MRS Priority 

DIRECTIONS:  In the chart below, circle the letter rating for each module recorded in Table 10 (EHE), Table 20 (CHE), 
and Table 28 (HHE).  Circle the corresponding numerical priority for each module.  If information to 
determine the module rating is not available, choose the appropriate alternative module rating.  The MRS 
Priority is the single highest priority; record this relative priority in the MRS Priority or Alternative MRS 
Rating at the bottom of the table. 

Note:  An MRS assigned Priority 1 has the highest relative priority; an MRS assigned Priority 8 has the lowest relative 
priority.  Only an MRS with CWM known or suspected to be present can be assigned Priority 1; an MRS that has 
CWM known or suspected to be present cannot be assigned Priority 8. 

EHE Rating Priority CHE Rating Priority HHE Rating Priority 
A 1 

A 2 B 2 A 2 
B 3 C 3 B 3 
C 4 D 4 C 4 
D 5 E 5 D 5 
E 6 F 6 E 6 
F 7 G 7 F 7 
G 8 G 8 

Evaluation Pending Evaluation Pending Evaluation Pending 

No Longer Required No Longer Required No Longer Required 

No Known or Suspected Explosive 
Hazard No Known or Suspected CWM Hazard No Known or Suspected MC Hazard 

MRS PRIORITY or ALTERNATIVE MRS RATING
3



 

Table A 
MRS Background Information

DIRECTIONS:  Record the background information below for the MRS to be evaluated.  Much of this information is 
available from Service and DoD databases.  If the MRS is located on a FUDS property, the suitable 
FUDS property information should be substituted.  In the MRS Summary, briefly describe the UXO, 
DMM, or MC that are known or suspected to be present, the exposure setting (the MRS’s physical 
environment), any other incidental nonmunitions-related contaminants (e.g., benzene, trichloroethylene)  
found at the MRS, and any potentially exposed human and ecological receptors.  If possible, include a 
map of the MRS. 

Munitions Response Site Name: ______________________________________________________  
Component: ____________________________________________________________________  
Installation/Property Name: _________________________________________________________  
Location (City, County, State): _______________________________________________________  
Site Name/Project Name (Project No.): __________________________________________________  

Date Information Entered/Updated: ____________________________________________________  
Point of Contact (Name/Phone): ______________________________________________________  
Project Phase (check only one):  

� PA � SI � RI � FS � RD 

� RA-C � RIP � RA-O � RC � LTM 

Media Evaluated (check all that apply):

� Groundwater � Sediment (human receptor) 

� Surface soil � Surface Water (ecological receptor) 

� Sediment (ecological receptor) � Surface Water (human receptor) 

MRS Summary:   

MRS Description:  Describe the munitions-related activities that occurred at the installation, the dates of operation, and 
the UXO, DMM, or MC known or suspected to be present.  When possible, identify munitions, CWM, and MC by type:
_____________________________________________________________________________  
_____________________________________________________________________________  

Description of Pathways for Human and Ecological Receptors:____________________________________
_____________________________________________________________________________  
_____________________________________________________________________________  

Description of Receptors (Human and Ecological): ____________________________________________
_____________________________________________________________________________  
_____________________________________________________________________________  

U.S. Navy

UXO 0002 - Munitions Loading Pier Complex

Naval Weapons Station Earle

Monmouth County, New Jersey
See Munitions Response Site Name

Mr. Roberto Pagtalunan/757-341-2010

February 28, 2012

A detailed description of NWS Earle Munitions Loading Pier Complex (UXO 2) is provided in the PA. UXO 2
was used to load/unload munitions from Navy ships from approximately 1944 to present.

Potential pathways may be through physical
contact with munitions during construction activities, fishing/dredging, or recreational use. Ecological
receptors may be exposed if any munitions released MC.

Potential receptors may include: Human - Construction
workers, fishermen, recreational divers; Ecological - aquatic vegetations (wetlands), benthic organisms,
estuarine and marine fish, and wildlife.

■



 

 

Appendix D 
Tier 1 Sediment Transport Study 



 1 

T E C H N I C A L  M E M O R A N D U M  
 

Tier 1 Sediment Transport Evaluation,  
Naval Weapons Station Earle, New Jersey 
PREPARED FOR: Naval Weapons Station Earle Environmental Project Team 

PREPARED BY: CH2M HILL 

DATE: February 14, 2012 

PROJECT NUMBER: 423904.RP.DR 

1. Introduction and Background 
CH2M HILL has been tasked with performing a Preliminary Assessment (PA) for the Naval Weapons Station (NWS) 
Earle Munitions Loading Pier Complex in Monmouth County, New Jersey. The purpose of this sediment transport 
evaluation is to assess how the hydrodynamics of Sandy Hook Bay influence the transport and fate of munitions 
and explosives of concern (MEC) that may have been dropped into the bay during loading operations at NWS 
Earle.  

The sediment transport evaluation follows guidance provided in the User’s Guide for Assessing Sediment 
Transport at Navy Facilities (Blake et al., 2007). The evaluation focuses on two management questions related to 
sediment and potential MEC transport in the vicinity of the NWS Earl Munitions Loading Pier: 

 Will sediment transport processes lead to the redistribution of MEC within the pier area or movement of MEC 
outside of this area? 

 Will natural processes lead to the burial and isolation of MEC by newly deposited sediment? 

These questions are addressed using Tier 1 analysis methods. A Tier 1 evaluation is based on available data from 
site-specific and regional studies and other publicly available sources, as well as relatively uncomplicated data 
analysis methods. A Tier 1 evaluation has relatively simple data needs and a higher level of uncertainty than a 
Tier 2 evaluation. A Tier 2 evaluation, which typically requires collection of site-specific data and use of more 
detailed and complex data analysis methods, can be performed if the Tier 1 evaluation does not address the 
management questions with an acceptable level of certainty.  

This memorandum is organized according to the framework provided in Section 1.2 of the User’s Guide. Section 2 
presents a site description and conceptual site model (CSM) for sediment transport. Section 3 presents the Tier 1 
sediment transport evaluation and discusses the application of the results to the management questions 
previously identified. Conclusions and recommendations are presented in Section 4, and references are provided 
in Section 5. 

2. Site Description 
NWS Earle is located in Monmouth County, New Jersey, along the northern New Jersey coastline. NWS Earle is 
composed of two sections – the Mainside, located in Colts Neck, and the Waterfront Area which includes the 
Munitions Loading Pier Complex, located approximately 3.7 miles (6 kilometers [km]) west of Sandy Hook and 
6.8 miles (11 km) southeast of Staten Island. The Waterfront Area was constructed in the early 1940s. The 
Munitions Loading Pier Complex currently consists of a 1.9-mile-long trestle (3 km) connecting three finger-piers 
(Piers 2, 3A, and 4) to the mainland. Pier 1 branches off the trestle 1 mile (1.6 km) from shore. The pier and trestle 
structures are supported by more than 41,000 timber pilings (CNIC, 2012). 

NWS Earle is the only munitions depot north of Virginia that serves the Atlantic Fleet, and since World War II the 
Munitions Loading Pier Complex has served numerous classes of vessels operated by the United States Navy and 
Coast Guard, as well as commercially owned vessels from different nations (CNIC, 2012; USACE, 2004). During 
demolition and dredging activities performed in advance of the Pier 3 replacement project at NWS Earle, dredge 
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material was visually surveyed and screened to remove discarded MEC. The MEC included cans containing 
granular material, 20-millimeter (mm) and 40-mm rounds, practice bombs, grenades, fully loaded drum 
magazines, 4- and 5-inch projectiles, and depth charge pistols (Tetra-Tech NUS, Inc., 2006 and 2008). 

2.1 Regional Setting 
The NWS Earle Munitions Loading Pier Complex is located in the open water of the Raritan Bay-Sandy Hook Bay 
complex, which is an embayment of the Hudson-Raritan estuary system. The NWS Earle Munitions Loading Pier 
Complex is approximately 4 km to the west of Sandy Hook, which is a club-shaped spit that extends north from 
the New Jersey mainland to form the southern entrance to the New York Harbor. Sandy Hook separates the open 
ocean of the New York Bight Apex on the east from the shallow, protected Raritan-Sandy Hook Bay on the west. 

Figure 1 presents bathymetric maps of the Raritan Bay-Sandy Hook Bay complex and NWS Earle. The berthing 
areas and turning basin at the end of the Munitions Loading Pier Complex currently have a water depth of -43 feet 
(-13 meters) mean low water (MLW). Outside of the berthing areas and turning basin, water depths range from -
16 to -20 feet (-5 to -6 meters) MLW (NOAA, 2011). The water depths adjacent to the trestle range from intertidal 
near shore to approximately -5 meters mean lower low water (MLLW) at the southern ends of Piers 2, 3, and 4. A 
5-year maintenance dredging program is used to maintain the existing berths at NWS Earle; dredging typically 
occurs every 4 to 7 years (USACE, 2004). 

The NWS Earle munitions loading piers are accessed via the water by the Terminal Channel (-45 feet or -14 meters 
MLW). The Terminal Channel trends northeast from the Munitions Loading Pier Complex to the intersection of the 
Raritan Bay and Sandy Hook federal navigation channels (USACE, 2004). The dredged channels in Raritan and 
Sandy Hook Bays are 10 to 36 feet (3 to 11 meters) deep. Except for the channels, the bay is relatively shallow, 
typically less than 6 meters deep (USFWS, 1997). Bathymetric surveys conducted over a 20-year period indicated 
little natural change in the bottom configuration of the estuary; most of the changes to the bathymetry are man-
made (such as dredging of shipping lanes) (USACE, 2004, referencing MacKenzie, 1992). 

Raritan and Sandy Hook Bays receive surface water inflow and suspended sediment loads from the Raritan River, 
the Shrewsbury and Navesink Rivers, and numerous smaller tributaries, as well as indirect inflow from the Hudson 
River through Lower New York Bay and the Passaic and Hackensack Rivers via Newark Bay and the Arthur Kill. 
Extensive tidal mud and sand flats are present on the west side of Sandy Hook; these mud flats extend 
approximately 0.25 mile (0.4 km) from the MLW line (USFWS, 1997; USACE 1999). 

Bottom sediments in Raritan Bay-Sandy Hook Bay vary by region. Sands predominate in the lower Bay area, while 
a muddy-bottom region lies east to west at mid-Bay, likely a result of river-transported sediment from the Raritan 
River (USACE, 2004). The south shore sediments are derived from Keansburg sands (MacKenzie, 1992) overlain in 
many areas near the Munitions Loading Pier Complex by more recent deposits of finer sand, silt, clay and some 
organic debris. Coarser-grained sediment (fine to medium sand) occurs in the Sandy Hook channel proximal to the 
main navigation channel of Raritan Bay. The faster currents entering the estuary around the northern tip of Sandy 
Hook, especially during storm events, most likely transport coarser-grained sediments into the Bay from offsite 
sources. Once in the Bay, they are deposited in the relatively protected waters where current energy dissipates.  

The recently deposited marine sediment in the vicinity of the NWS Earle Munitions Loading Pier Complex includes 
unconsolidated gray to black, fine sand and silt interspersed with bivalve shell fragments. Fine-grained sediment is 
transported to the Munitions Loading Pier Complex via prevailing currents in Sandy Hook Bay, which 
predominantly flow in a counterclockwise direction. Sediments transported to the vicinity of the Munitions 
Loading Pier Complex originate to the west and are deposited in the vicinity of the piers, where water currents are 
slowed by the numerous pilings beneath the Munitions Loading Pier Complex (USACE, 2004). 

The net mean sea level rise in the Sandy Hook area has been calculated to be approximately 0.16 inch (4 mm) per 
year (Columbia University, 2009; NPS, 2011). This rate is due to both the global rate of 0.08 inch (2 mm) per year 
and subsidence of the land mass at Sandy Hook occurring at a rate of 0.08 inch (2 mm) per year (NPS, 2011). 
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2.2 Sediment Characteristics 
Field documentation from a 2004 field investigation of sediments in the Pier 3 berthing areas generally describes 
the upper 2 to 3 feet (0.6 to 0.9 meter) of the sediment in the berthing area as “very soft, loose, black organic 
muck” with varying amounts of shell hash. The maximum particle size noted was typically silt and clay. The total 
organic carbon (TOC) concentration of the sediments in the berthing area near Pier 3 ranged from 1.2 percent to 
4.1 percent, and had a percent solids content ranging from 36 to 59 percent. Grain size analyses indicated that 
most of the sediment was fine sandy clayey silt (Battelle, 2005). The median grain size was approximately 
0.018 mm (silt). Data for physical characteristics of sediments in undredged areas adjacent to the trestle were not 
available. 

2.3 Hydrodynamic Processes 
Raritan Bay-Sandy Hook Bay is a partially mixed estuarine system. Circulation within the bay is driven by the tides, 
wind, and freshwater inflow. The tides are semi-diurnal, with amplitudes varying as a function of location within 
the bay. In Sandy Hook Bay east of the Munitions Loading Pier Complex, the mean tidal range is 4.6 feet 
(1.4 meters), and the mean spring tidal range is 5.6 feet (1.7 meters) (USACE, 1999). The tides enter and leave the 
bay in a counter-clockwise direction. High-salinity ocean water enters at the flood tide from the Ambrose Channel 
(the main shipping channel in and out of New York and New Jersey Harbor), mixes with the fresh and brackish 
water, and exits at ebb tide through the Sandy Hook Channel (USFWS, 1997).  

Within Sandy Hook Bay, the tidal currents range from 0.2 to 1.0 foot per second (ft/sec) (0.06 to 0.30 meter per 
second [m/s]), and the prevailing direction is northerly, from the Atlantic Highlands toward Sandy Hook (USACE, 
1999). Sandy Hook Bay currents are greatest near the tip of the Sandy Hook peninsula and decrease in magnitude 
toward the New Jersey shoreline.  

Current predictions for Sandy Hook Point (2 miles [3.2 km] west of Sandy Hook) for 2011 were obtained from the 
National Oceanic and Atmospheric Administration (NOAA)1. To estimate current velocities at the NWS Earle 
Munitions Loading Pier Complex, the date and time of a maximum flood and a maximum ebb current at the Sandy 
Point Hook station in 2011 were noted. Then the New York Harbor Observing and Prediction System (NYHOPS)2 
was used to estimate the corresponding current velocities at NWS Earle. The results are shown in Table 1. 

TABLE 1 
Estimated Maximum Currents at NWS Earle in 2011 

Tide Date/Time Current Velocity (ft/s) Direction 

Maximum ebb 11/24/2011 

0952 

0.66 ENE 

Maximum flood 11/25/2011 

0400 

1.1 SSE 

 

Maximum flood velocities are substantially higher than ebb velocities. The United States Army Corps of Engineers 
(USACE) reported that currents in the vicinity of the NWS Earle Munitions Loading Pier Complex are generally less 
than 0.66 ft/s (0.2 m/s) (USACE, 2004), which is consistent with the previously provided estimates. 

NWS Earle is exposed to wind, waves, and storm surge, particularly from the northeast quadrant (SAIC and NRL, 
1999). Wind-rose data from 1961 to 1990 for New York City3 indicate that the strongest winds tend to blow from 
the northwest from November through April. Strong northeast winds also tend to occur in September and 

                                                            
1 http://tidesandcurrents.noaa.gov/currents11/tab2ac4.html#35, Sandy Hook Point Station 40⁰28.8’ north, 74⁰03.6’ west 

2 http://hudson.dl.stevens-tech.edu/maritimeforecast/ 

3 http://www.wcc.nrcs.usda.gov/ftpref/downloads/climate/windrose/new_york/new_york/ 

http://hudson.dl.stevens-tech.edu/maritimeforecast/info/
http://tidesandcurrents.noaa.gov/currents11/tab2ac4.html#35
http://hudson.dl.stevens-tech.edu/maritimeforecast/
http://www.wcc.nrcs.usda.gov/ftpref/downloads/climate/windrose/new_york/new_york/
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October. Wave height is controlled by the wind speed, wind duration, and fetch (the distance over the water that 
the wind blows in a single direction). To estimate the magnitude of waves at NWS Earle, wind data from Sandy 
Hook Station for 20114 were reviewed to identify periods with sustained high winds (that is, greater than 33 ft/s 
[10 m/s]) from both the northwest and northeast quadrants. NYHOP model outputs for these dates were then 
inspected to determine the approximate wave heights associated with these storms. The results are shown in 
Table 2. 

TABLE 2 
Estimated Waves Heights During Storm Events 

Date Wind Direction Wind Speed and Duration Estimated Wave Height (feet) 

3/7/11 NW >36 ft/s for > 4 hours 2.9 

10/29/11-10/30/11 NE 31 ft/s 3.3 

 

2.4 Sediment Transport Conceptual Site Model 
A sediment transport CSM for the NWS Earle Munitions Loading Pier Complex is provided on Figure 2. Sediments 
are delivered to Sandy Hook Bay through shoreline erosion, river discharges, and tidal advection and dispersion 
from the Atlantic Ocean and other parts of New York and New Jersey Harbor. Estuarine circulation in Sandy Hook 
Bay tends to occur in a counterclockwise direction. Sediments tend to be deposited in the relatively protected 
waters of the bay, where current energy dissipates. Deposition of fine-grained sediment in the vicinity of the NWS 
Earle Munitions Loading Pier Complex is facilitated by the piers and pilings, which reduce current energy even 
further. 

Bottom sediments are episodically resuspended and redistributed by waves and tides. The lack of bathymetric 
change in undredged areas of the bay over a 20-year period indicates that these areas are in dynamic equilibrium, 
with no substantial net accumulation or erosion of sediment. However, net deposition occurs in dredged areas, 
resulting in the need for routine maintenance dredging.   

3. Tier 1 Evaluation 
Sediment transport is caused by interactions between hydrodynamic forces (such as tides, currents, and waves) 
and bottom sediments. The potential for erosion and resuspension of sediments and MEC due to tidal circulation 
and wind-generated waves was evaluated. Erosion and resuspension were characterized using the methods 
outlined in Section 3 of the User’s Guide.  

Sediments are eroded when the bottom shear stress produced by waves and currents (Tb) exceeds the critical 
shear stress of the sediment bed (Tce). For the purposes of this evaluation, the effects of currents and waves are 
considered separately. Table 3 summarizes the parameters used for estimating the erosion potential at the NWS 
Earle Munitions Loading Pier Complex due to tidal currents. The maximum flood and ebb current velocities from 
Table 1 were used to represent the upper range of hydrodynamic conditions. Bottom shear stresses were 
calculated separately for dredged and undredged areas. The mean particle diameter is based on the sediment 
samples collected near Pier 3 in 2004 (Battelle, 2005) and is a silt. Because the critical shear stress for cohesive 
sediment particles (that is, smaller than 0.2 mm, or fine sand) is influenced by a number of sediment variables in 
addition to particle size, it cannot be readily calculated. Therefore, a conservative estimate of 1 dyne per square 
centimeter (dyne/cm2) is used for Tce (Blake et al., 2007). 

                                                            
4 National Data Buoy Center data for Sandy Hook Station SDHN4-8531680, located at 40°28'0" N, 74°0'36" W  compiled from: 
http://www.ndbc.noaa.gov/station_page.php?station=sdhn4 and  
http://www.ndbc.noaa.gov/download_data.php?filename=sdhn4h2010.txt.gz&dir=data/historical/stdmet/ 
 

http://www.ndbc.noaa.gov/station_page.php?station=sdhn4
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Based on these parameters, the bottom shear stresses were calculated using the methods outlined in 
Section 3.4.1 of the User’s Guide. Results of these calculations (Table 4) show that the bottom shear stress under 
maximum flood tide conditions exceeds the estimated critical shear stress in both dredged and undredged areas. 
This indicates that bed sediments may be resuspended by maximum flood tidal currents. The bottom shear stress 
under maximum ebb tide conditions did not exceed the estimated critical shear stress.  

TABLE 3 
Parameters for Estimating Erosion Potential 

Parameter 
Maximum flood 

Dredged area 
Maximum flood 
Undredged area 

Maximum ebb 
Dredged area 

Maximum ebb 
Undredged area 

Current velocity (m/s) 0.35 0.35 0.2 0.2 

Median particle diameter (mm) 0.018 0.018 0.018 0.018 

Bottom Shear Stress (dynes/cm2), Tb 1.9 2.3 0.62 0.75 

Critical Shear Stress (dynes/cm2), Tce 1 1 1 1 

Resuspension? Yes Yes No No 

 

Table 4 shows the approximate sediment particle diameter for munitions ranging in weight from 0.1 pound (45 
grams) to 25 pounds (11,000 grams). The estimated critical shear stress for each of these particle sizes ranges 
from approximately 276 dynes/cm2 to 1,700 dynes/cm2. These values exceed the bottom shear stress under 
maximum flood tide conditions by several orders of magnitude, indicating that tidal currents are unlikely to 
transport MEC greater than 45 grams in weight. 

TABLE 4 
Equivalent Particle Size for MEC 
Parameter Range of MEC Sizes 

MEC weight (pounds) 0.1 0.25 1 5 10 25 

MEC weight (grams) 45 114 454 2,270 4,540 11,350 

Equivalent sediment particle diameter (mm) 32 43 68 116 146 197 

Particle size Coarse 
pebble 

Very coarse 
pebble 

Cobble Cobble Cobble Cobble 

Particle density assumed to be 2.65 grams per cubic centimeter (g/cm3) 

Wave-forced resuspension of sediment, and potentially MEC, could occur at the NWS Earle Munitions Loading 
Pier Complex under storm conditions. Wave heights of approximately 1 meter were estimated for the Munitions 
Loading Pier Complex area in storm conditions. Blake et al. (2007) estimated a bottom shear stress of 
65 dynes/cm2 for waves with a height of 3.3 feet (1.2 meters) and a period of 5 seconds acting on a fine sand 
bottom. Shear stresses of this magnitude would be sufficient to resuspend bottom sediment but not munitions 
greater than 0.1 pounds (45 grams) in weight.  

Sediment Management Questions 
This section addresses the questions that are likely to influence management decisions for the NWS Earle 
Munitions Loading Pier. 

1. Will sediment transport processes lead to the redistribution of MEC within the pier area or movement of 
MEC outside of this area? 

Although the silty bed sediments may be resuspended by flood tide currents and by waves during storm 
events, intact munitions are unlikely to be redistributed within the pier area or transported out of the area. 
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2. Will natural processes lead to the burial and isolation of MEC by newly deposited sediment? 

Bathymetric surveys over a 20-year period indicate that the bottom has remained relatively unchanged in 
undredged areas in Sandy Hook Bay, indicating that these areas are neither net depositional nor net erosional. 
However, the fine-grained sediments could be periodically resuspended by currents and waves, allowing the 
heavier MEC that remains in place to settle and gradually be covered by sediments settling back to the 
bottom.  

Fine-grained sediments tend to accumulate in dredged areas, resulting in the periodic need for maintenance 
dredging. If undisturbed, any MEC in the dredged areas will tend to be buried over time by newly deposited 
sediment. 

4. Conclusions and Recommendations 
The Tier 1 sediment transport evaluation for the NWS Earle Munitions Loading Pier Complex indicates that 
sediment transport may occur in the vicinity of the Munitions Loading Pier Complex, but that intact munitions are 
unlikely to be mobilized. However, the hydrodynamic environment in the Raritan-Sandy Hook Bay is complex and 
variable, and the Tier 1 evaluation should be considered an initial, simplified assessment of site conditions. A 
geophysical survey would confirm the location and distribution of MEC near the pier. If a more detailed and site-
specific evaluation of sediment and MEC transport is warranted, then a Tier 2 study including site-specific current 
and wave measurements and numerical modeling could be performed. 
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FIGURE 1 
Bathymetry of Raritan and Sandy Hook Bays 
Tier 1 Sediment Transport Evaluation 
Naval Weapons Station Earle, New Jersey  Bathymetry data from the National Oceanic and Atmospheric Administration (NOAA) 

http://estuarinebathymetry.noaa.gov/bathy_htmls/M060r.html 
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FIGURE 2 
Sediment Transport Conceptual Site Model 
Tier 1 Sediment Transport Evaluation 
Naval Weapons Station Earle, New Jersey  Base map from National Oceanic and Atmospheric Administration (NOAA) 

http://www.charts.noaa.gov/OnLineViewer/12401.shtml 
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